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| T HE 
PREFACE. 


}ENSURATION, if conſidered in 
its utmoſ# extent, would include all the 
branches of practical mathematicks; and as 
theſe depend on the principles delivered in 
the ſpeculative parts, thereſore a Treatiſe of 
Menſuration would not be an improper title to 
a Mem or courſe of mathematical ſciences ; 
for when theſe are applied to practical uſes, 
there ſeem to be few things beſide the meaſuring 
of lengths, ſuperficies, ſolids, angles, forces, 
motion, duration and chance : But as cuſtom 
has reſtrained the notion of menſuration to that 


1 of finding the lengths of lines, the ſuperficial 


and ſolid content of figures; therefore the 
reader is to expect, in the following ſheets, no 
more than what relates to the common accepta- 
tion of the word as now explained. 


About ten years ago, the author being de- 
firous of putting together a few papers on Men- 
: A 3 ſuration 
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Juration for the uſe of bis pupils; to that pur- 
Poſe he peruſed the ſeveral treatiſes on that 
Bead; and conceiving them to be defefive, either 
in matter or method, this induced him then to 
, compgſe, what be thought, a new ſyſtem, ai(- 
poſed in a quite different order from any of thoſe 
that were done before; which being approved 
of by ſeveral gooa judges, be publiſhed it; and 
the impreſſion being ſome time fince ſold off, be 
reviſed the whole ;, made ſo many alterations and 
additions thereto, that be was in doubt whetber 
to call it a ſecond edition, or a new work. 


This book is divided into three parts, and is 
preceded by an introduction, containing the doc- 
trine of decimal fractions, and of duodecimal 
arithmetic ; theſe are not bere prefixed merely 
for their uſe in computing the fuperficies and 
ſolidities of figures, for many other parts of 
the mathematicks bade the ſame claim; but 
becauſe berein are ſeveral articles not very com- 
man, and which the young ſtudent might, per- 
baps, find quite neceſſary in reading the other 
parts of this treatiſe. 


The firjt part contains the manner of com- 
| puting the areas of right lined and circular 


Plane figures. + 
The 
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£ f The ſecond part contains rules for meaſuring 
1 the contents of ſolids comprehended under right 


The third part eus how the ſuperficial con- 
tents of thoſe figures commonly called conic ſec- 
, tions are to be computed; and alſo, the ſur- 
7 faces and contents of ſeveral ſolids generated 
13 by the motion of ſuch figures about certain right 
lines: To which are added, many things relat- 
4 ing to the fuljet of Menſuration, the parti- 
K culars of which are enumerated in the contents. 
| The whole is illuſtrated with a great variety 
75 of, what is apprebended to be, uſeful examples ; 
- which are ſo contrived, as to ſerve for exerciſes 
1 10 ſeveral of the preceding propoſitions, and 
4 adapted to ſuch uſes as often occur in the com- 
1 | mon affairs of life: In thoſe which relate to 
of artificers works concerned in building, the opc- 
a rations are generally performed, both decimaily 
4 and duodecimally : Alſo, the cuſtoms and allow- 
2 ances in the -works of ſuch artificers, are in- 
ard ſerted in their proper places. 
5 The reader will bere find, not only what is 
* to be met with in other books on the ſame ſub- 
jet, and what are diſperſed in miſcellaneous 
be works, 
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works, but many things, perhaps, entirely new; 
and others (nat very common) are ſo diſpoſed 
as to be much more pratiicable and uſeful, than 
they appeared to be, in the form originally 
given them. 
As this book is chiefly intended for ſuch per- 
ſons as are employed in practical buſineſs, there- 
fore the demonſtrations of the rules are omitted; 
referring more inquifitive readers to the ele- 
mentary books of Geometry: Nevertheleſs, the 
| learner will here meet with an eaſy introduction 
to ſeveral parts of the mathematics ; and thoſe 
who have made farther advances, will, at 
leaſt, find in this, a common-place-book for 
many rules, which may not be of ſufficient im- 
portance to burthen their memory with, 


Upon the whole, the author has ſpared no 
pains to make it generally uſeful, and therefore, 
if any overſight has eſcaped bim, either in the 
preſs or otherwiſe, among ſuch a multitude of 
articles, he hopes the candid reader will gene- 
roufly excuſe bim; his view being never to find 
fault with others, but of endeavouring, as much 
as in him lies, to promote theſe Studies, ſo highly 
beneficial to mankind, 
October 29, 1747. 
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DECIMAL FRACTIONS. ' 
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8 ECTION I. 


rr * 
* gallon, Sic. are all units, of their re- 


ſpeatrve kinds. 


| . But one yard, one pound, one 
gallon, Cc. may each be confidered as compos'd 
of {cveral leſſer quantities; then are theſe compo- 
_ things, conſidered as parts of their reſpective 
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en enc-yatd-'may te conceived to-confift uf '3b 


fnabet, or fect, 'or of four ;qitarters ; them ar 


_ Feet and quarters, tan as parts of a-yard, 
J 


2. A fraction is ſome part or parts of an unit. 

Fractions ariſe from Diviſion, and are expreſſed 
by. writing the Diviſor. under the Remainder, with 
a Line-drawn between them, 5 

Thus if 38 was to be divided by 6, the quitient 
wald de leſs than 7, and ure than 6; that is, it 

would be 6 5. 5 

3. In a fraction thus eonſtituted, the number 
del the line is called the dar, and Thews 
into how many parts the unit is ſuppoſed to be di- 
vided: The number above the line is called the 
numerator, and. ſhews the value of the fraction in 
parts of the denominator : Expreflions of this-kind 
are called vulgar fraffions, © 

When the denominators of vulgar fractions con- 
ſiſt of ſeveral digits, their management is attended 
with ſome trouble; to avoid which, the followin 
method will chiefly be uſed in this Treatiſe. 

4. Fractions, whoſe denominators confift of 


unity with one, or more cyphers, are called dici 


mals, or decimal fractions. 
5. Decimal fractions are commonly wrote with - 
out their denominators ; theſe being always under- 
!tood to eonſiſt of an unit, with as many cyphers 
annexed (on the right hand) as the decimal fraction 
(or numerator}. has places: and to diſtinguiſh in- 
te tal places from fractional ones, the latter have a 
point, or eomma, ſet before the left-hand place. 


Thus 


CIO A2 


bus 
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Thus 0;6 is upderſiood to be x53 | 


6. A finite deeimal, is that which ends at a cer- 
tain number of places ; but an infinite, that which 
no where ends. 
7. A recurring, or circalating decimal, is that 
wherein one or more figures are continually re- 
ed, 
— he is ealld a fingle circulate 


or recurring deotmal. | 
And 28 53264264264, Kee. is call'd a compound 
Fecur 

8. The-fſt place next the mark of diſtinction 
in any decimal is called the place of 


{ primes ; and che following places are called ſeconds, 


thirds, fourths, . 8 

9. Cyphers to right- decimals, nei- 
ther increaſe nor decreaſe their value; but Ra 
between the ſeparating point and the digits of the 


decimal, diminiſh the value. 


The like is to be underſtood in other decimals. 
10. In any mixed or fractional number, if the 
mark of diſtinction be removed one, two, three, 


Ec. places to the right-hand, then every place in 


that number will be 10, 100, 1000, Cc. times 

greater than it was before. But if the mark be re- 

moved towards the left-hand, then every place will 
de diminiſhed in the ſame manner. 


B 2 | Thus 
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y 257,994 357,948 

1 e 
1 b 1 9 3 

| Sc. increaſing &c. 1 


1 A number conſiſting of integral and fractional | 
1 places, is called a mixed number. 


11. Every finite decimal may be conſidered as 
7 infinite, by making e to recur. For they 
1 do not alter the value of the decimal. 
14 12. Any decimal expreſſion may be continued 
10 c 
4 N Zure s. f 5 
it "> In all operations, if the reſult conſiſts of 


ſeveral nines, reject them, and make the next ſu- 
perior place an unit more; thus for 7,23999, 
Sc. write 7, 24. | | 
14. In all circulating numbers, daſh the firſt 
and laſt of the recurring digits, omitting the inter- 
mediate places; thus, 4,283 or , 434343, &c. 


5 {i 1 . ; | * 5 


1 SECTION u. 
1! KR E DU Cr I O 


R the methods uſed to bring any vulgar frac- 

tion, or an expreſſion of different denomina- 

tions to its equivalent decimal value : Or any deci- 

mal expreſſions, to its value in different denomi- 
nations. | 


| CASE I. 5 
1s. To reazer @ wwigar ſradtion, to its equivalent 
gi eim al one 28 A 


8 
y 
d 
Ir 
of 


ceive how circulates are 
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RULE. 


Divide the numerator (with as 
annexed, as may be neceſlary,) by the denomina- 
tor; and the quotient will be the decimal fought. 
()bſerving, that for every eypher uſed with the 
numerator, there muſt be a cypher, or digit, in 
the decimal expreſſion found in the quotient ; and 
the comma, or mark of diſtinction, muſt be ſet 
an the left-hand thereof. 


EXAMPLES. 


I. 5 is equal to o, 25 - 
II. 2 —U— 2 035 
III. 2 — © on» ©0475 | 
IV. 3 — — 0,625 
V. 4 = — 02583 


From the laſt example, it will rn 
; and allo, too 


ſee that 3 would continual 


repeat. 


What is the decimal fraftion equal to 2? - 
56)9,00000000 (0,16071428,- C. 
| 1 340 | 
400 


9 Vil, 
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VII. What is tho decimal fraftion equal to fs 7 
286) 2οοοοοοο 2 Sc. 


VIII. What is the decimal fraftion equal ts ts Þ 
2495) 217,90 (0,3697 394, C. 
3 7400 


IN. What is the diu fra equal to rr? 
9768)83,000(0,008497 133, Cc. 
48560 
—— 


69680 
13040 
32720 


34100 
48 56 


The INTRODUCTION. 7 


In Example VII. may be ſeen the generation of 
2 compound recurring decimal : Por afier 7 cyphers + 
are uſed, the remainder 170, with another cyyher 
annexed, is equal to the number began with ; con- 
ſequently the fame figures, viz. 594405, will re- 
peat in the quotient; and after them, the fame 
again, Ec. and this is diſtinguiſhed by daſhing the 
firſt and laſt £2 
And the like in the gth example above. 
There is ſeldom a neceffity of obtaining more 
than 6 places in the decimal or quotient, theſe be- 
ing ſufficiently exact for maſt uſes. 
15 may be obſerved, in each of the three laſt 


the quotient, are poſſeſſed by cyphers ; and this is, 
becauſe two or more cy are uſed in the divi-- 
dend before a digit arifes in the quotient. - 


CASE UI. 


16. To reduce the- different denominations of A- 
ney, Weights, Meaſures, Nc. ts their equivalent de- 


Write the given denominations, or parts, or- 
derly under each other; the inferior or leaſt parts, 
being uppermoſt : Let theſe be dividends, 

Againſt each part, on the left-hand, write the - 
number thereof, contained in one of its next ſupe - 
rior : Let theſe be diviſors. 

Then, beginning with the upper one, write the 
quotient of each diviſion, as decimal parts, on the 
right-hand of the dividend next below it; and let 
this mixed number be divided by its diviſor, &c. 
And the laſt quotient will be the decimal ſought. ' 
| B 4 E X. 


that one or more of the firſt places of 
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EXAMPLES. 
J. | 


7 


to 108. 8d. 12 10, 

4 | 0,97 BB troy. 
II. What decimal of 11. is | VI. What decimal part of 
equivalent to 1 38. 101 d.? | a C. wt. is equivalent 

412  t03q15. 16 5 120% 
1210, 5 averdupoiſe. 
PEI | 16 
0, 93751. 
bas 


III. har decimal of 11. is | VII. What de 
equal to 158. 94d · ? 
3 

14 9.25 


* 558125 
o, 790625l. 


IV. What decimal of 11. is 
you to 198. 113d, ?. 


4 
2211 123 
20/19,9375 

1 0,9998751. 


| I! 0,81052/ deg. 
| 17. Note, 


8 
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17. Note, For ſterling money, the decimal may + 
de wrote in one line, by the following 


RULE. 


Write half of the greateſt even number, in the 
given ſhillings, for the place of primes. 
Let the farthings, in the given pence and far- 
things, poſſeſs the places of the ſeconds and third s. 
Obſerving, if the given ſhillings are odd, to in- 
creaſe the place of ſeconds by 5. 

And to increaſe the thirds by as many units as 
there are times 24 in the pence and farthings. -- 
Divide half the number of farthings, in tbe 


| pence and farthings (rejecting 24, or ſixpence, if 


there is one) by 12, the quotient written after the- | 
three places before found, will give the decimal 
required. | f 
1 5 EXAMPLES... 


I." 10s. 84. is equal to 0,53 U. 


II. 135. 1039. 0,69375l. + 
III. 255. 9104. o, 790625 1. 
IV. 193. 124. f? 0, 996875 / 
V. Is. 100. -T o, 927083 J. 
VI. os. 844. :? 0, 0304383 J. 
VII. os. 21 4. — o, 010413. 
VIII. os. oã d. o, 03125 I. 


One of theſe examples explained will make the 
rule familiar. 

In the V. viz. 15. 103 d. half of 13. is o, 
write © in the place of primes: 1049. is 41 far- 
things; and 1 added (for the 24 contained in 41,) 
makes 42; and 5,0 added (for the odd ſhilling,) 
makes 92; therefore the three firſt places of the de- 
cimal, are 0,092; now 24 taken ſrom 41, leaves 

| SS. 173 
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17; its half is 8,5; which divided L 
20623 d whom, ab hy det, n 
— 2 — ate 
4 


CASE I. 


18. 4 2 Dr. fond its 


RULE. 


Multiply the give given decimal, by the number of- 
leſſer denomination ; from the 


— eut off ene places te the right-hand, 


as there are in | 
— — a 
nomination, and from this — off as beſore. 
And thus proceed until the leaſt denomination 
is arrived at, then the ſeveral parts ent off on the 


left- hand, are equivalent to the given decimal. 


E T4 ETL. 


I. Mat is the value of II. What is the value of 

0,728961,? 5, 92384? 

8 

0, 72896 0,92 384 
„ | 20 
14, 57920 . | xr6,47680 

-" YH 12 

6, 95040 5572160 
1 5 4 
3, 80160 2, 88640 
1 | 
Anſwer, 14s. 614. | Anſwer, 18s. 51 d. 


III. 
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m. hat is the value of } IV. What is the value of 
0,798645 of C. wt. 4: q,87628 of a i troy ? 
verdupoiſe ? | i 

| 5876298 


12 Ounces. © 


10558530 1 
20 Pennyweights,. 


22280 


19. But the value of the decimal part of a pound 
terhag may be expreſſed in one line; thus. 

Double the place of primes ſor ſhillings, and if 
the ſecond place be 5, or exceed 5, reckon one 
ſhilling moce : the figures in the ſecond and third 


places [rejeQing 5 in the ſecond place] are ſo many 
farthings, | 


abating one for every 24. 
EXAMPLES.: 


I. The value of o, 92763 l. is 18s. 614. 
II. 0, 57638 J. is 175. 644. 
III. 592287 is 15. 114d. 
S 050 42 E is 104d, 
V. „ 00c095 . is 224. 


B 6 SE C- 


i2 Th INT RODUcAH ON 


SECTION i. 


4DDITION nd SUBSTRACTIONS 


CASE I.- 
20. To add or ſabſras finite. Decimals. 
RULE. 

DD, or ſubſtract, as 
hom the fam, or iiſimnee, cut off as 


many- 
decimal. places as are the greateſt number of deci- 


mals in any of the given expreſſions : — gy" 
that the ſeparating commas in each 


in whale numbers, and 


be 
placed directly underneath each other; for then 
— &c. (if any) will fall under units, c. and. 


- 


primes, ſeconds, thirds, Ge. under r primes, ſeconds, 
thirds, &c. * ; 
EXAMPLE & in ADDITFION.- 
347,256 3468,04973 3267,40 31 
3,5173 2423075 
0,1725 148,952 
435. 37.284698 
35,5 2 3 5125 | " 1 
— mers ; 8505, 3440037 


EXAMPLES in SUBSTRACTION. 
From 384,76215 Minuend. From 426,8. 


Take 386, 209 5. Subtrahend. Take 379-004832 | 


— W p ů — 


298.5265 Differ. or Rem. 47. 195168 y 


CASE- 


. 
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CASE II. 


21. To add decimal, wherein, there are fingle re- 
m 991. 


Make every line end at the fame place, by filling | 
kJ Sov er 
annexing a cypher or cyphers, to ite terms: 
then add as before; only increaſe the ſum of the 
right-hand row, with as many units as it containa 
niges, and the figure in the ſum under that place 


will be a circulate. | 


EXAMPLES. 


- $5391» id 21784968 876,293 
23 42,178 — - 


1 187,27 5523 503589 


9.33 , 4.2967 58, 30048 628, 4593 


| In cxchof theſe examples there are fin 
figures, nn bagged bog 
lows : 


Cv. | _ —_— 217,849666 . 


e recu = 


72,3488 42, 176666 
regis 187,271 1 . 2523333 
4229905 38.300488. 
15772-89486 3655,23 318.850746 
576, 238333 a 
5587642 
158 N 
628,45939988- . 


1510, 66501774 . 


a— PRI 


Fold he 


14. The INTRODUCTION 

Here it may be obſerved, that in each example 
the finite and to the fum of that row, 
there are as many units added, as there weee nines 
in: the ſum, 


| CASE: HI. 5 


Theſe g made to end together, 2 


8 289, 5765 en 643,020 
84.769 92,5348 J., 583.756 


2917,3526 196,991 268,690 60, 15404 


— 


8 E C- 
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SECTION IV. 
MULTIPLICATION. 
| CASE 1. 
23. When bath facturs are finite decimals. - 
"RULE. 

PLACE the faftors, and multiply them a3 in 

whole numbers; and from the product, to- 

wards the right-hand, cat off as many places for 

decimals, as there are fraftional parts in boch fae- 
tors 


1 


9 — 4 11828 2082 
3084792 7095 1041 
73695856 9460 94 
147 * 12 4739 — — 
294783424 — 00081892 
— „E - T 
310318, 5 104448 — — 


In the firſt example, there being four decimal 
places in the multiplicand, and three in the multi- 
plier, which together ate ſeven; therefore cut off 
ſeven figures from the right-hand of the product for 
decimals ; thoſe to the Jeft-hand being integers. 
In 


| of t 
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In each of the ſecond and third examples, the 
places in both factors are eight, but there 
ariſes in the feeond'example, only feven 
the product, and in the third only five; 
in the-ſecond example, annex one cypher,.and in 
the third, three cyphers to ſupply the defect. 


CASE IL 
24- If the right-hand figure of the multiplicand : 


be a cir 
RULE. 


Multiply the -multiplicand -as before, by every 
figure in the multiplier ; obſerving to increaſe the 
1 figure of each reſulting line, by as 
units as there are nines in the firſt product 
at line; and the right- hand of each 
line will be a circulate ; therefore in the adding 


ures in : 


the 


ſeveral lines together, — 85 


place, 2s ſhewn in addition. 
EXAMPLES. 


Firfl. 81, 7344 Second, 3706, 273 
65738704 ö 22777045 
ee 151850933 
3 17462,8577 
Thifd. 8946, 83708 8 
48 1 
7252785947 R 
BY 
11242885 5 
eee ; 


C. AS E 
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CASE II. 
25- When the multiplier is o fingle circulate. 
= 7 7 


— Multiply by it, as tho? it was a finite digit, ſet- 

ting the product one place forwarder than ordt- 
nary, towards the left-hand; divide the reſult by 
nine, continuing the quotient (if needſul) till ic 
arrives at a circulate ; then beginning at the place 
under the right-hand figure of the multiplicand, 
cut off for fractions as before, and this will be the 


EXAMPLES. 


Fift. 436,6297 Second, 5820, 39462 

| — - . — 
926317782 9) 4074270234 

_292,41985 4520973593 

— 1746118386 


2198,8 l $7453 
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This third Example is wrought by Caſe II. and 
III. and the reſults; are ſame, 

In this caſe, if there are any other figures in the 
_ multiples, defide 9 multiply by them 
like finite digits. | 


CASE IV. 


26. When the * and multiplier art each 
a ſingle circulate, 


RULE. 


In mult: the multiplicand each figure 
in the — — CE given in 
Cafe II. but the firſt line (or that line produced by 
multiplying the multiplicand, by the circulate in 
OD nes managed as directod in 


EX4MPLBES: 
$62357,93. 
| 518 
9). $17414752_ 
1 — 52. 1 $7490 5281 
185588277 57972 


43117896171 
. 258707378666 - 
_4009,7 350854 | 3032025Þ5981 - 
0, 3302765 
— 572 
9) 3774935? 
18578906 Sc. 
e 
26963 * 
48534899 _ 


51434999470 


19 


The INTRODUCTION. 
By dividing by 9 in theſe examples, there re- 
fults in each a compound circulate for the firſt 


line; in the other lines the circulates are ſin 


right-hand 
ier, they are added up like 


whole numbers, but the ſum of the right-hand 


row is increaſed by as many units as are tens in 


the ſum of that row where the compound circulate 


the figure i 


n the ſum under that row, 


e of 
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EXAMPLES. 


Multipl $4,6 2158 8345. 

No ſeei fee . — l — places in 
the product, whereof the greateſt part are unne- 
ceſſary; therefore keep only four decimal places in 
the product. 


384,672158 Multiplicand. 4.672 158 
3438,63 Multiplier inverted. * —.— 
115401647. 192260790 
23080329 . . I 538 886 32 
3077377 +++ oh 
115402 30773771204 
153877 23080329048 
ns 19232 1154016474 | 
_14369-2005 $5.0.5.- 6 24169, 200⁰ 28510 


err 
2 may be eafily ſeen what is ſaved by the 
vie. 

In this Example, becauſe it is intended to keep 
4 decimal places in the product, ſet 6, the unit's 
* of the multiplier under 1, the 4 place in 
decimals of the multiplicand, and invert the order of 
all the ret of the Ggures : Then fa three times 8 ; 
is 24, and 3 3 times 5 is 15, and 2 is 17, 
now ſet down 2 end camy 5, Sr. becauſe this 
is the product ariſing by multiplying the 5 that 
ſtands over the 3. 

Again 6 times 8 is 48, and carry 5 1 6 times 5 
is 30, and 5 is 35, and carry 3; © times 1 is 6, 
3 is 9. Now being come to the figure over 

the 6, ſet down 9, Ge. 
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Again, 8 times 5 is 40, and carry 4; 8 times t 
is 3, and 4 is 12, and carry 13 $ times 2 is 16, 
and 1 is 17; now being come to the figure over 
the 8, ſet down 7, and carry 1, c. Proceeding 
in like manner with every figure in the inverted 

_ multiplier, till all is done. 
| Multiply 3141592 by 52,7438, and reſerve 4 


al places in the product 
3141593 
8347.25 
35707 
62832 
21991 
1257 
94 
165,0995 
Multiply 257,356 by 76,48, and to have the 
[Product only in whole numbers. 
257,356 237,356 
84,07 . 76,48 
38015 58848 
13544 10249424 
103 1544136 
2 18014) 2 
19682 19682, 586 88 


8 EC- 
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SECTION V. 
„„?%10d 70M 


CASE 1. 
29. When the diviſor end divide re fit a. 


RULE. 


cimalt. 
IVIDE as in integers, and from the ri 
Dans err 
fo many places, as the decimal places uſed in the 
-dividend, exceed thoſe of the diviſor z and thoſe to 
the left, if any, are integers. 

If the places in the quotient, are not as many 28 
this Rule requires, ſupply the defect with cyphers, 

on the left - hand. 

But if the decimal places in the diviſor, be more 
than thoſe in the dividend, add cyphers as deci- 
mals to the dividend, till the number of decimal 
places in the dividend, is, at leaft, equal to thoſe 
in the diviſor, and the quotient will be integers 

until all theſe cyphers are uſed. 


436) 34246056 (78,546 


— 


3726 
2380 


2005 
2616 


'©,675) 
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0,675) 3877875,000 (5745000 
| "5028 


——— ? 


3037 
3375 


COO 


, 347) ,co81892 (,0236 
1249 
2034 


If theſe examples be compared with the forego- 
ing Rule, it will be very eaſy to ſee how they are 
per formed, and the quotient rightly adjufted. 

Or, the place of the firſt digit in the quotient, 
will always be cqual to that place of the dividend, 
under which, falls the units of the diviſor, when 

mult'plied by that quotient digit. 
Tus in Ex. I. the diviſor 43,6, multiplied by 
2, the firſt digit in the quotient ; the place of units 
in the product, will fall under the place of tens in 
- dividend ; therefore the place of the firſt digit, 
7, in the-quotient, will be — of tens. 

In. Ex. Al. the place of units in the diviſor, falls 
under the place of millions in the dividend ; there- 
ore 5, the firſt digit in the 3 will be in the 
place of milliuns. 

In Ex. III. the place of units in the diviſor, falls 
under that of ſeconds in the dividend ; therefore 2, 
the firſt digit in the quotient, will poſſeſs the place 
of ſeconds ; and conſequently à cypher will be in 
the place of primes. 

CASE 


d—_——— — — —— EL — 


24 The INTRODUCTION: 
CAS E I. 
30. J the dividend be « circulate. 
RULE. ; . 
To the remainders, bring down the recurring fi - 
ee i ths quatine ove exath 06 required: 
4372) 8,33 (19765530, Cc. 
3623 
3993 


2613 


2733 
| 317, Cc. 
34.28 3)0, 876527 (016147, Ee. 
— __ 
2925 
"257147 


* 


1 
31. If the divi ſar be a recurring dicima l. 
1 | 
Write the diviſor and dividend in the order of 


_ «diviſion; and under theſe, write them a ſecond 
time; but each removed as many places to the 


Ihe TINTRODUCTTON. 23 


right, as are the mumber of circulating places in 
the diviſor ; then ſubſtracting the lower line from 
"the dpper one, let the remainder be the diviſor and 
c 
true ene. 


EXAMPLES. 
Firft. 8946, 8 3205 434 547,870325 (48,57 

804205 320 434547870328 

2633, 75335) 2910930800953 52 
6900095 429 

_ 4589727415 

363807322 

OO00000OOOO 


to ſee how this Example is per- 
ing the rule; and by comparing 
it with Example III. to Caſe I. in multiplication, 
way be ſeen hte theſe two rules prove each other. 


"Second. - 748,64) 47.464057 (,0634 
2285 42245405 


573.78) 27177852 
229085 
269512 
Third, 2845) 13595338r (47,63 
284 1355338 
2,501) 121,98043 
19540 


771 
Q 
125 
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Fourth. 362 357,94) 30326253-59} 14/ee Ex, P. 18. 


30235,70 3932025,35981 
770122, 13 27293028, 23833 (35.18, Ce. 
400906433 
129353588 
$17414753 
 $1741475» Sc. 


Fiſth. -76,47) 8293,7643 (108,44 
764 829,3764 


. 68,83) 7464-3879 
58138 
2247 

32159 
4627 


CASE N. 
32. To contra the work of diviſion, when the 


Ai uiſer conſe/ts of _ decimal places. 


R ULE. 
'Let each remainder be a new dividend, and for 


each ſuch new dividend, point off one figure from 


the right hand of the diviſor ; obſerving at each 
multiplication to have regard to the increaſe of the 


figures ſo cut off as in contracted multiplication. 
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334672758) 14169,2066239510 (35,8345 
"PSAS 115416474 
2564004788. 
225803295 
32100893 
13772» + 
1327121 2 © * 
* 1154012 16 2 © „ 
| "273105 vs 
153869 
19236 © © 0 0 „ 
19234 v0 00 


9395407) She 48 (9.297655 


2966 6 6 0 84,288 
| 28556 . 
1873081 . 


914552. 2 © 
— 0 


This will not be difficult if it be carefully ex- 
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SECTION VI. 


23. 4 decimal fraftion being ibm, to ts 
2 _ __ 


CASE 1. 
If the decimal be finite. 
L. 


1 given decimal, write its proper 
denominator; then the terms of this fraction, 
divided by cheir common meaſure, will 
give the leaſt equivalent vulgar fraction required. 
Note, The greateſt common meaſure of two 
given numbers, is found by dividing the greater 
by the leſſer, the leſſer by the remainder, &c. al- 
ways dividing the laſt diviſor by the laſt remain- 
der, until nothing remains; and the laſt diviſor is 


EXAMPLES. 


I. Required the leaſt vulgar fraction equivalent 
to the decimal o,5-? A 


| 10 2 

H. What is tire leaſt vulgar fraction to 0,75? 

1 
Now , 75 100 = 4 


II. Whar'is the traſt vulgar fraction to 0,6? 


© For the explanat Len ee V. What 
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IV. arts tr nana 


Now 0.625 = 562; = = 


For. 625) 100 NE 


. 
"> 


And 1280 1880 J. 


V. What is the leaſt vulgar ſion to 0,5625 ? 

Now 0,5625.= = 55 = == 

For. g625)10000{ : I 

5625(r 

2250)4375(3 
625)8250(3. 


CASE 11. 
34. If the given decimal be @ recurring ones 
RULE. 


30 The INTRODUCTION. 
If one or more of the left-hand places in the gi- 


ven decimal be cyphers, annex as man hers to 
the right-hand of the nines in the — 


ETA AHP ZL E 2 


I. Required the leaſt equivalent vulgar fraction, 
to 0,3 ? 
Now o, 3 = & = mo. 


3 | 
II.. What is the lealt vulg -r fraftion to 0,757 ? 


| 257 
N 5 1 — — — 
Now o 157 —_ 


III What is the leaſt vulgar fraction to0,0594 405? 
| . . 
Now 0,0594405 = 9999990 — 286 


_ 5 394405 
For the | common meaſure to 
3 9999990 


is 34965. * 
ant ges) l 


CASE iI. 
35. When part of the given decimal is finite, an 
part circulates, | 
RULKH- 


1. To the right-hand of as many nines, as there are 
recurring places, annex as many cyphers as there 
are finite piaces ; and let this be the denominator. 

2. Multiply the nines in the denominator, by the 
finite part; to the product, add the recurring 
part, and make this the numerator. 

| 3- The 
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3. The terms of this vulgar fraction divided by 


their greateſt common meaſure, will give the 
leaſt equivalent fraction required. 

1 firſt and ſecond Caſes, are included 
in this. 


EXAMPLES. 


T. Required the leaſt equivalent vulgar fraftion 
to tor decimal o, 537 


18 
For go is the denominator, 


And 9 x 5 + 3 = 48 is the numerator. 
II. What is the leaſt vulgar fraction to o, 583? 


2 
Now o, 583 = : — = _ 
8 
For 0,583 = 2 + 2 And 587794 228525. 
And the greateſt common meaſure is 75. 
$25{ 7 
Then 5) Cl 
HI. What is the leaſt vul. beate to 0,0084071 35? 
8497125 83 


Now 0,008{97133 = 3905968 5703 


_ 8 497133 
Fer 0008497133 = Tooo + g99999000 


And 5 x 999999 + 497133 = 8497125. 
And the greateſt common meaſure is 10237 5. 


8497125 83 
Then 10227 
nn (% 
See Example IX. P. 6. 
C 4 36. The 


22 The INTRODUCFIO-N: 


RULE. 


1. Under the given decimal fet its proper-denomi-. 
nator. 

2. Write, this vulgar fraction under itſelf; but re- 

1 to the right-dand, 

as there are recurring 

3: Subtract the under. numerator from the upper 
one, and the under denominator from the upper 
one; then will the remainders conſtitute a. vul - 
gar fraction equivalent to the given decimal. 

Reduce this to its leaſt terms as before. 


EXAMPLES. 


I. To find a vulgar fraftion to 0,585. 
From 5323 533 


3 Required the vulgar — 
— 


Take * 


Leaves 8 
99999900 


=. oοανονα an before, 
SCHO- 
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SCHOEFUM..- 
The truth of theſs Rules; and indeed of all | 


the recurring decimals, may be 
eafily examined, if it be conſidered, ren cle. 


culating or ing decimal, is a geometrical ſe- 
1 6» 
2 Sc. —_ DS Et. 


And 


575 c. = — — 
Ee. 


And the ſum of ſuch .a-decreafing ſeries, is equal 
tothe ſquare of the firſt term, divided. by the df 


* 
— 


SECTION vn. 
Of TABLES. 


N' decimal computations, tis of uſe to have 
Tables of the decimal values of the parts of 
coin, weight, meaſures and time; therefore the 
following Tables, and the manner of conſtructing 


38. ConsraucTION of 'T anus I. 

I. The ſhillings 19, 18, 17, 16, c. are ſepa- 
2 by 20, and the ſeveral quotients are 
the decimals of their reſpective ſhillings. 


| C5: II. The 
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II. The decimals of 11, 10, 9, Ce. ſhillings, 


are divided by 12, and the quotients are the deci- 
mals of the pence 11, 10, 9, &c. 

III. The decimals of 3, 2, 1, pence, are divi- 
ded by 4, and the quotients are the decimals of the 


farthings 3, 2, 1. 


39- Cons TNT of TaBL: IT. 


J. The ounces 11, 10, , 8, &c. are divided by 
I2, the ounces in a troy pound, and the quotients 
are the decimals of thoſe ounces. | 

IT. The decimal of one ounce, is divided by 20, 
(the penny weights in one ounce) and the quote is 
the decimal of x penny weight ; which multiplied 
by the other penny weights, gives their reſpective 
decimals. And from theſe are the decimals of 
grains, conſtructed in the ſame manner. N 


40. ConsTRUCTION of TABLE III. 


T. Becauſe 20 hundred is one ton, therefore the 
decimals of the ſhillings will ſerve for the hundred 
weights, ſuppoſing 1 ton the integer. 

II. The decimal of one ſhilling (i. e. 1 hundred 
weight) is divided by 4 (the quarters in one hun- 
dred weight) and the quote, is the decimal of f 
quarter, from whence the decimals of the other 
quarters are obtained, as are alſo the decimals of 
pounds, p | | T 


41. HuxpRED WEIGHT the InTEGER. 


The decimals of the quarters are ,25, „5 and 
+75; and dividing the decimal of 1 quarter by 28, 
{the Pounds in a quarter) gives the decimal of x 

pound; 
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pound ; from whence the decimals of the other 
pounds are obtained ; as are alſo the decimals of 
ounces z and from them the decimals of drams. 


42. OE Pound the INTEGER. 


One ounce is divided by 16, (the ounces in 1 
pound) and it gives the decimal of 1 ounce ; from 
whence the decimals of the other ounces arc ob- 
*tained ; as are alfo the decimals of drams. 

After the ſame manner are the other Tables of 
meaſures and time conſtructed ; having always a 
due regard how many of a leſſer denomination are 
contained in a ſuperior one. 

As theſe Tables are only carried to fix places 
2 in ſome particulars) whenever the ſeventh 

gure would have been more than a 5, the ſixth 
place has been increaſed with unity ; otherwiſe, the 
ſixth place is given as it ariſes in the work. 

The uſe of theſe Tables are obvious; but to 
prevent all doubts obſerve the following 


43 EXAMPLES. 
I. What is the decimal value of 7 oz. 16 dt. 18 gr.? 


in TABLE II. 


againſt 7 oz. is 5833333 
againſt 16 dt. is „0866666 
againſt 18 grs. is , 031250 
0 _ their ſum is 0,653125, the deci- 


C6 II. hat 
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Is Taps I. 


ing 40 gallons is 634920 

againſt 6 gallons is 093235 
— 5 pints is. 20992 
Theſe added, their ſum is 0,749079,. the decimal. 
1 of other 


found i in the. Tables, ke it cut ar- 
twice; thus: For 17 dwt. add 10 and 
7 together 3 K 


TAB LE 


Note. 7 be following Ta: 


ble of Qunces will ſervel 
for Inches and any thing| © 
where 12 is the Integer. 


55 
10 
7 
- 
5 
4 
5 
| 2 
1 
 Farthings. | Decimals. | 
1 2003235 £ 
| 2 50020 83 Y 
I ,00104'P 


— 


52> 


1 


= 


WW 
ws 8 
— 


we 85 


5 8 85 


5. 
4 
3. 
2 
1 
i. Decimal «| 


S N 


GS. IC 


| - DW + 1 © 960 Of ww $Þ i ay 


: III. } TABLE TM 7x 
Hooird. 1 Ton the Integ.| | Avoird. 1 15 the Integ. 
Dectmals. | Drams. | Dectmals. 
50375 110 5039062 
„0 2 035156 
| 0125. 8 5037250 
" Decimats. 7 [5027344 
| 008928 6 [2023437 
5004464 5 1.019531 
004018 | | 4 14015625 
003572 | | 3 [012718 
5003125 333 „007812 
5002678 x | ,003906_ 
„002232 1 Cru. the Integer. 
»001785 " Pounds. Haina. 
| 20 2178571 
10 089285 
9 4352 
8 5071428 
8 7 10625 
© 6 6 „053571 
2 „5625 3 044642 
8 358 | 4 * 3 
71475 3 026388 
„ j- 2 Joes 
| JJ ,oo8928 
| 4 228 T | Qunces. | Decimals, 
3 jotlys .- {| j}: 6 - | ao 
f . IT 9 | ,005022 
E = wa 8 | ,0044604 ' 
| | 7 | »0239c6 | 
| I| 6 „003348 
8 5 5002790 
i | 4 7002232 
| | 3 ,001674 
| | 2 ,001116 
1 I 000558 | 


oagys —-- - * 
- 4 
* 0 a 4 + 
— 


9 . 

| or Liquid Mea ure. 

i * + Cut the Integer. | | 1 Ton the | ot | 
_ Decimals, | Pint. Decimali. A 
| | | 7 | 
6 g 

| 8 2000279 5 
7 | 
I. 7 , | 
| 3 4 g 
T 1 Hogſbead the Integ. |' 
= | Gallons, | Decimal. Wy f 
"FAB | » [8 | 
| un the — T7 309 | 
| DE De "Decimate | | % — | 
200 „7936511 | 10 MI | 
| 200 | ns 45. | * 58730 | 
| | 92 [| »142857 | 
| 90 357141 8 
3 | 8 [,126984 
5 & HR 
| 60 | ,238095 2 
50 „198412 a 7992752 
| 40 („158730 3 
30 904 : . 
20 |,079365 | ——” —_— 
10 | ,029682 —F; . 
5 | Pints. | Decimals. 
| 8 „03746 122 
| 7 Jo... | 7 | r 
| 6 „023899 82 
5 „01994 + | »007937 | 
4 01 OW... "CI | 

| 3 5011 904 | | 2 | »©03908 
2 |,007 930 | | I 500 1984 
E 1 I. 0 28 Ll] | 


2045454 
039773 


„028409 


017045 


5011364 


5005114 
5004545 


5002841 
500227 3 
001704 
5001136 


14 003977 
003% 


2284091 
5227272 


| 113636 | 
„ 56918 
5 „051736 
0340901 


502277 


005682 


.- - — 


— . — —-— 


2 


FF, FT 
Time. 
1 Year the Integer. 
Hours. | Decimait. 
| e ast 
10 | ,conn4r 
9 | ,001027 
8 | ,000913 
7 | »000799 
6 „0,985 
5 | 000571 
4 | »00c456 
3 
2 
i 


— 


« ww Fo nweau owe 88 


— 


| 


| T AB L E VT. 
Time. | 
I Day the Integer. | 
Hours. Decimals. | 
20 83 166 44 
10 „419 
9 3775 — 
8 53 
7 1729168 
© 15275. 
3 2083 | 
„. 
I 1086 
2 1,082 
1 1,046 
| Minutes. | Decimals. 
50 | 03477 
40 „%%% ++» 
30 „02083 
20 „0138 
8 0000 
9 100625 
3 200Z 5 
A | >004861 [ 
al 6 * 00 416 
5 1 
e 
3 | 
2 1500138 
1 , oo069 f 
Secands. | Decimals. 
45 | ,0005208 | 
30 |] ,0003472| 
15 þ,0001736 


| 


_ — — — — 


E * 
22 L 2 * 


"TABLE Vl: | 
Various Meaſures. 


1. Cloth 


Meaſures. 


1 Yard the Integer. 


rs. Tard. 


3 
2 


eci mals. 
575 
25 
525 


Nails. 
3 
| 2 


"Decimals. 
51875 
7125 


0625 


| Pents, 


7 
6 
24 
4 
3 
2 
1 


— — ¶ — 


Deci mali. 
50058 50 
500 3906 


Meaſure. 
l 
A) ger. 
1 Gall. L 11 £ 1 Quarter. 


| Dectm.[Buſhet. 
5875 | 
5370's F 
15525 

5—— 
[375 | 
25 * 
128 


Decim. 


09375 
50625 


1 15031251 
Decimals. Ex Ss. Pecks.| 


Dry. 


— {> Lf 


- 
2 
» Cn CEOs 


— 4 


Ma 
bn. o — 
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SECTION vm. 


44. Of ComParison or PROPORTION, 


1 comparing of things, of a like kind 
to one another, may be conſidered two 


ir, By how much one thing exceeds, or is 
greater than another, and this is called difference. 

Secondly, What part or parts one thing is of 
another, and this is called ratis. And two ratios 
make a proportion, Viz. 3 

When one number is to be divided by another, 
then the ratio of the diviſor to the dividend, is the 
ſame as the ratio of unity to the quotient. 

Or, the diviſor is ſaid to be in the ſame propor- 
tion to the dividend; as unity, is in proportion to 
the quotient ; that is, the diviſor is as often con- 
tain'd in the dividend, as unity is contain'd in the 

tient, | 

Therefore the ratio-of one number to another, 
is nothing more, than how often that number 
does contain, or is contain'd in, the other; or it is 
meaſured by the quotient ariſing from the diviſion 
of one number by the other. 

45. There cannot be leſs than two numbers or 
terms in any ratio; the firſt of which, or the term 
by which the compariſon is made, is called the an- 
tecedent; and the ſecond, or the term to which the 
firſt is compared, is called the conſequent. 

46. When two ratios (i. e. quotients) are equal, 
the numbers, or terms, to which theſe ratios be- 
long, are ſaid to be geometrically Wen 

hes, 
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Thus, the ratio of 3 to 12, being the ſame as 
the ratio of 4 to 16; therefore the numbers 3, 12; 
4, 16, are ſaid to be proportionals. 

47. When of ſeveral terms, or numbers, the 
quotient of the firſt and ſecond is the fame with 
that of the ad and 3d, and the ſame with that of 
the third and fourth, 'c. thoſe numbers are faid to 
be in continued : Thus, 4, 
12, 35, 108, &c. are numbers in — 
metric proportion, for ibe quotient of any two ad- 
jacent terms is 3. 

48. IF. there are three terms in i 
portion, the firſk term multiplied by the third,. 
gives a produet equal to the ſecond term multiplies 


Hence tbe ſecond term is called a mean properti-- 
onal between the extreams : via. between the firfl and 
third terms. 

49. If there are four terms in geometrical pro- 
| the product of the two extream terms is 
equal to the product of the two mean terms. 

Hence the fecond. and third terms are called 
term. 

U 
cond and third terms be divided by the firſt term, 
the quotient will be the fourth term. 

And hence ariſes the method of operating the 

rule of three. 
5o. The rule of. three, is ſo called, decauſe 
three numbers or terms are given to find a fourth 
proportional: thus, if the numbers 3, 12, and 18, 
were given to find a fourth proportional. 

Multiply the ſecond term by the third, or (which 
is all one} the third by the ſecond, viz.. 18 by 12, 
the Product will be 216; this 226. divided af + 
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Firſt. term 3, gives 72 in the quotient, for che fourth 
term. 


Now by comparing df the terms together, it 
ill be found, that the fecond term 12, as often 
contains the delt term 23; as the fourth term 72, 
contains the third term 18: alſo that the third 
term 18, as often contains the firſt term 3, as the 
fourth term 72, contains the ſecond term 12 ; that 
is, the ratio or pr of 3 to 12, is the ſame 
as the ratio of x8 to 72. Allo the ratio of 3 to 18, 
i» Os ibs 96 ho iv of 22 i992; ta hs ie 
in other numbers. 

51. The rule of three being moſtly concerned 
in finding a fourth number. 'to three 
numbers or terms given, differing in fignification 
and denomination, the — difficulty lies in 
ftating the terms; that is, in placing them in pro- 
per order to be multiplied and divided according'to 
— foregoing directions; to do this proceed as 
follows. 

52. Place that for the ſecond, which has the 
ſame name with the fourth, or term ſought. 

Then conſider, from the nature of the queſtion, 
whether that fourth term ſhould be leſs, 2 
than the ſecond. 


E 
If the ſecond ſhould be , ct. | than the th, 


let the | =] of the remaining two terms be 


placed ft; and the other, for the third term; then 
the three given terms are truly ſtated. 

If any, or all, of de terms be of different de- 
nominations, reduce the lefler ones to the decimal 
part or parts of the greater, as ſhewn in Sect. II. 
obſerving, that the firſt and third terms, be reduced 


to the decimal part 0 
denomination. 


46 The TNTRODUCTION, 
Multiply the ſecond and third terms together, by 
the rlevin Ser IV: eee prot by the A 
term, ad} 1 the rules gi I 
wa St 4 <qd got 
number ſought, and, is to be valued by the rules 
given in 


QUESTION I. 


What will 326 1 B of tobacco come to, at 35. 
88 © PII money 

ere the quality rth term is L 
beg wade mug? eaſe omg and among 
the terms given, one is money, viz. 3s. 6 d. 
the worth of b 8. a 

Now it is eaſy to ſee, that 326 7; I will come to 
more than -x 3 BB; therefore the fourth term will 
be greater than the ſecond ; and the terms ſtated, 
will ſtand thus: if 14 55 coft 3s. 6 d. what will 
32643 15 come to; and the terms reduced into 


If 2,5 tb—0,1751.—326,25 55 
0,175 
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term, gives 38,0625. in the quotient ; which be- 
ing valued as directed at Art. 19, gives 38 /. 15s. 3d. 
the money that 326 5 B of tobacco will come to, 
at the rate of 3s, 6 d. for 11 55. | 


QUESTION I. 


What is the worth of 19 0z. 3 dwts. 5 grs, of 
gold, at 20. 19s. 4d. per ounce ? 


If 1 02,—21. 195. 4d.-—19 0z. 3 ditt. 5grs, 


121 
408 (325 20 19.4 
20 ; 3.2083 2,96 
9, 160416 1 
Or thus in Decimals. 
If x 0, m— 2,06 [,— 19,16041þ:z, 
1 
9) 114992500 
127730711 
1724437590 
3832083333 
56,842569# 


Becauſe the firſt term here is unity or 1, which 
neither multiplies nor divides, therefore the an- 
ſwer is produced by multiplying the ſecond and 
third terms together; and the product being valued, 
as ſhewn in Art. 19, gives 56 J. 16 5. 10e d. the 
value of the gold, as ſought after. 


QUE S- 
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QUESTION m. 


K „„ 
10: d. per yard. 


If 14. —0, 043751. 827,735 0 ye. 
22 


1100 
2 4832 


$79 4 


41 4 F Anfw. 30% 
30,214 © 4 * 32 d. | 


Now becauſe there would be 7 decimal places 
in the anſwer, whereof 4 are more than ſufficient, 
therefore to get 4 decimals in the product, the 
place of o units is put under the fourth decimal in 
the multiplicand, and the order of the reſt inverted, 
as directed at Art. 28. 


QUESTION W. 


Lent my friend 341. for 4 of a how much 
-__ he to lend me ?, ; of a 222 my 
kindneſs ? 


, 75 9.—341.—0,bas y, 
34 


2500 
1875 

75) 21,25 (28,333 Anſwer. 
625 281, 6. 8d. 


250 


a5 


QUE $- 
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' QUESTION v. 


1575 


58) 1,6875 {2970933 Se. 
Anſwer, 2 yards and 1 nail. | 


QUESTION M. 

Tf when the buſhel of wheat colt 45. 9d. the 
penny loaf weigh'd 10 5 ounces; what ſhould it 
weigh, when the buſhel of wheat is ſold for 8 5, 10 f. 

4. a + 

Fo 

105,1 
942 
12135333 
2123780 
0, 4418), 52 
1 440 | - 
. ©,3975)2,2800(5,72, Cc. Ountes. 
| _ | 

143 
method includes both the direct 

of three: But the following 

D rule, 


The foregoing 
and inverſe rules 


82 


\ | 
„ - N. 


" epule, .comprehends come under 

— —— = 

RE 

£2 tend to all —4 

by he w this form about : 

ever ſince "Fins, Uh 

\ade we of by mathematics EL 

known, all 


582. The 
Run of :ProronTION. 


A. Set down the terms 
1 ＋ N. 
foe. „2 
the 


3. Multiply 4... Fl fer mes 
2 — 
Pe e = 
— " 
5. "The guatiens of this tg 
divifion, will be the term 4 
4 


* 


preſſed 
nancy wk nes 
= br wp 
$0 have: | 
the fame 


A quo- 
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| PERS. 1 


n. 1 
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II. If 40 acres of tamed eight men 
in ſeven days: · How — acres — 9 moved by 
twenty: ſour men in twenty-eight days ? 

A. M. | D. | 
@---.$--< 4 
þ £45. 26---a 


"Now Q. = — _ T Bn) 420 acres, 


HJ. If e carriage of 126 i for 200 miles, coſt 
-6 ſhillings : How many 15 will be carried 750 
miles for. 20 ſhillings ? 


5. M. 8. 
126 200 6 
2 


7126 X 200 x 20. 8 
a Now Q. = ( 759 x0 ) 112th. 


IV. If 14 horſes in 16 days eat 56 buſhels of 
A aorta: 
=> my | 


H. D. B. 


14 16--- 56 
20- -- 24 --=- Q. 
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V. How many yards yards of bays of 3 — wide 
will ſuffice to line 1000 Soldiers coats, each com: 
taining 21 yards of _ of 5 quarters wide? 


yds. Io. aua wi. cot 
. 
1 


2 (= x — 1900...) 4166, Sos. 


vi. Ws in ef cen C 10 f. for 219 
9— 5. EE . 


— — 


VI FE X 219 X & F "+ - 
Now Q. = (en x5.) 16. 5. 64. 


Lang) 


— * 2 fines an is 0s ets 4 ers 
4 of 12 hours long: How many days of 76 hours 
long, will he be in running 720 miles ? 


Footm. Da. Ho. miles © 
I--- 4---12--- 240 


$445 TALL LEED... 20 
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© V6 | 


Mea. Pence 
112 


Q.--- 10--- 24---2 


Now Q. = ({2X20X24X 2.) 30 meal 
X 3 


IX, If a garriſon of 3600 bread 
* 24 0, each a day: 1 722 
ä 6 OT 322 

ann — 


Men on da. Bread, 


I 


N 
=( 7qü us. 


X. If when the 
tun Ab DC 20. 
Mag wilt 


is worth 4. 


Ton £ 
K. da. Pint 
= g =» . in 
222 — 2 


Now Q. = (Sure) days. 
24 X 250 K 1, f & 20 45 111 
XI. If 
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XI. H when the quarter of wheat is ſold for 
2. 1435. 60. the theee -loaf weighs 22 52. 
16 %.. What ought the 2 penny loaf to 


weigh, when the buſhel is ſold for 5 ſhillings ? 


Now 2 C. 12. 64. = 2,625 { ; and 22 oz; 16 
dwis. = 22,8 ex. 


Quar. „ pen;lo. oz 


1 --- 2,625 - -- 3- - - 22,8 
LEED ----o-2-- - Q. 


Then Q. = — (2525 i 19,95 oz. 


men in $ 2 days, dig a trench of 23 
4 deep, and 33 wide: 4 length 


da. yds. lo. dep wide 
2 18g - 2 928 


re. \ 33,75 © 
2 yds. 10 


U 
1 
jo 
[ 
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If 14 yards of cloth-coft 20-guirieas + How 


flemiſh may be had for 383 £..17 7. 64 


X I, X $75 __ | 
Then Q = 2 e * "Ag 


iaper of 
guineas : What will 32 2 
wide, and of the ſame goodneſs, come to? 


Man FL. + yds. lo. wide 
— —— — 
1 4 32,25 . 25 ; 


— 


XIV. If 13 ens of i 


Q. = 22,25 X0,GX 1,25 X $20 __ 
| _ 1,25 & 0,75 


. — —— 
1 ů — 


2 


K 


—_— 


Mun, Yes. mtr 65 2— 


XV. One 
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XV. One who had fold a parcel of cloths at 
25. 10 d. 2 d. on 3 mon. — found he had 


wt . . W hat did the 
— {Le On 


& a -£ 


100 - 1225 


100 - -- 3---Q. 


Ico X 3 * 25__* 
Now Q = G 6,25 4 


fe £ £& „ 
And 100+ b,25=1oG.25.. 3 
W 
1418 —- 1 — Q. 


Th er fore O. = (©21418X3X100_\ L. 
Q= ( 206,25X3 0,13 


Or, 25. 8 4, a yard is the prime cot. 
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. pound: What will 766 4 
4 


XVI. At 


Man 
e 


3 2 a & 
Then Q, = (735-4807 X:0,26 =) 13d 18 35 


XVII. One would \acohavge pieces of 4. 
2 d. each, for pounds. fterli eee. . 


broker 14 . upon 100. . many Z. will he 


receive ?- 


Man Piece . 
1:- - - © - - 60,2083 | 
1 729 - -Q.=729. * , 2083. C. 
Man = £- 


I --- 10, 5 — 100 
1 - - -729X0,2083z- - Q. 


729 20,2087 x 100. 
2 ( 101,25 =) 150 C. 
XVIII. A 
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| 27 pieces of cloth, 


0373 1 
n * 24,5 80, 73 fo 


lo. 0 . 4 
"=p. E * 22227 X 24,5 0,73 


— 25 25 — 1227. 


reren _ Pieces, 
a- 


grocer bought 4 
7144 


4 
* 


2 hundred weight of 
which proving be 
1214. 


=) .. 99 
15,86 x 6,875 


Man 5 1 
1 - 476 - - < 1588x0875 
18,86 x 0,875, 


- Hemuſtfell it at i xx. A 
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2M 


es 


Q. = (36X 2235 + 0,475 74 
and 58 is the value of the cloth. 


22245 


73 
And 128,25 


3 a 128,25 _ 
% 1 Q= = mn of ogy 


Man . Pipe 
12 13.8 ——1 


2 - 2565 -- Q.= 1 19 pipes of wine. 


4 · N. INTRODUCTION: 
The ſolution of all the Caſes in Prafice, amay : 
n. 


WC — 


| the of «he for the avaſt © 
8 rn given pries, 


_— f 22 — 
Te 269 i 


SF 


Bs. I. . . whnt will 27 pair 
come to? 

4. 4. 

2 01 


3 0 
96 


RODUCTION. 6. 


14 


N n. 17 0% 1 vet l 43 


2 yards eee 


8 
8 
by 


* 
* 


* . 
— 


0 0 0 0 


490000 


E 
& 


2347292 
a MESEES <| 
Ro > VIS 
+8g00000[la 
. — 
E & & $ 6 $ 8 

+ 44+ 4 - 

AE * 
1111 11 1 

2 

- V 

= 1 


o 0 4 


«4 =00000 Þ 
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But moſt Examples of this kind, are more rea- 

En ne 
3 as 

following, 


if 
RN | | — 


Ex. I. At 31. 66. ,. will 273 pair 
come to? 


1 of- | 
© G 13,05 the value at 1 Billing. 
| 6,826 value at. 6 pence. 
fe 47175 = 47 f+ 15 5. 64. 


Ex. II. At 27. 9 — 
2 yards comp tot, 5 


E appr ue 
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K 222224 
4. 432235155 


Ex. III. At 48L. ea AC an; What 


2 
— 


will 596 de. 395% 194 b cometo? | 


2276 
| 427 
14.923103 i 


596, 924 * its x is $9,6924r9 


aan 


1 


23373077 
o, 62179 


38528 5 | 
45877 1s is 2 5 by 7, 


This =" en 
of the prick for the parts of „6 


8 EC 


* Sc. 


— 22 22 


— 2 
„ 


2 

_ — — 
— — 

— 


Xx 
— 
= _— — 
_—- —— — 
1 = 


_— _ 
— — — — 
——— 


— 
2 
—— 


— — 
; ur 4 we EE 


—— — 


11 

li 

vil 
L 


= — 
—— — 
— 
— 
— 7 


* 


ec. ti Tf R ODE ION. 


N "= WM ” . 0 * IC. * 
* . 8 44 1 * a K..-& 1. 14 2 

* 8 ; | 
SECTION'x” 
* — p 95 © * 


. q 
1 9 N 


- 


— mull 
pow. multi. 


Squares. . 4. % 16. 25. 36. . 
P 27. 64. 128. 206+ 343+ 3a. 729. 
From whet has bara aid, 3t will do anhy to find. 
| a given number: but 2- 
Ire * regen of _— 
ita root de requized,' this is. not to be done fo readily 
| ; | as -- 


| 15 INTRODUCTION. 
as the 1 the from the given root; in 
the htter the factors are always known; but 
in te former, there is only the dividend, 


37. Te antrat the ſquare rot of any given number. 


RULE. 


1. Put « ern 
over every ſecond eee 
ts the left-hand, for integers, to the right- 
hand, for decimals ; — 1 po 


root, will have as places, 4 en 
points over the integers te „ 


e 
dint, and its — — Ty . 


2 


der a 
ied 2 
2. Seek 


3. To the left of the refolvend, write the double 
„ 5 wp hat lee this 
may. be in the reſolvend, except its right- 
hand place; write the reſult r 

alſo on the right of the diviſor. TR 

4. Multiply this increas'd diviſor, by the laſt quo- 
tient figure; ſubtract the product from the re- 
 folvend; to the remainder bring down the next 
period for a new refolvend ; double all the quo- 
tient for a diviſor; divide as before; and thus 

until all the periods are uſed. 

f at laſt there happen to be a great remainder, 
and it is required ta have the root more accurate, 
by increaſing it with a decimal fraftion.. To the 
remainder annex. two cyphers, and proſecute the 


work as before, always adding two cyphers to the 


remainder, &c. till the root is as exact as de ſired. 


EXAMPLE I. 


What is the ſquare root of 132496 
_— (364 
660 424 


in the quote, and the ſquare 9 write under the 13, 
and ſubtracting. there remains 43; 28 
down the next period 24, makes. the reſol 


; 424 3 to the left-band thereof draw a curv'd line, 


at ſome diſtance therefrom put the double-of 3, 
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- viz. 6, and enquire how oft this 6 may be had in 
42, and find 6 times, write 6 in the quote, and 
alſo, on the right hand of the diviſor 6, and the 
. increaſed diviſor 66, multiply by the 6 in the quote, 
and it gives 296, this fu Bom ave law 
** to which the next period. 9b is brot ht down, 

and 2896 is the new reſolvend; now 36 the quo- 
tient, doubled, makes 72 the diviſor, this in 289 
goes 4 times, write 4 in the root, and diviſor; 
and the new diviſor 724, 2 by 4, gives 
2896, to de ſubtracted from che laſt reſolvend, and 
nothing remains : therefore 304 is the true root; 
— 


given. 


EXAMPLE u. 
menge — 


54 
167) 1239 1239 


1169 8 — 


1744) 2056 
6970 


174804) 822071 
699216 


1748087) 12285563 
* 7) 12238809 
174809402) 489540000 

343 618804 _ 


2748094047) 13992119000 | 
| 12235653329 


| 7753461281, Oc. 


| 
| 
| 


EXAMPLE 1. 
What 1 5h . | | 
* is the mean proportional between 3 and 
ow 2 2 . \ | . 8 8 
root is Ay yt A es 
| | For 
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Fos e * 


EXAMPLE. N 
4. —— at 


— 


RULE. 


2. Put a point over the place of units; and alſo, 
over every third place, counting to the left for in- 
tegers, and to the right for decimals ; or in other 
words, point the given number into periods of three 
places each, beginning at units: and there will be 
"28 many in places in the root, as there are 

over the in in the given number. 
2. Seek the cube in the left-hand period, 
write the root in the quotient, and the cube —_ 


ente goth 2! 
81 anne n 
? ie 
8 3. 
8 * 
bY 127 
841 2x5, | 
8 f Ria 11 1 25 
11112 rat's f 4+: 


| 

\ 
=_ 
=_ 
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EXAMPLE 1. 


T ſquare of * 
dr qu - > } the-rode. 
- Diviſor. 


Triple ſquare of 3multiplied by 6- 


Tri mul of 6- 
I Cube of d. 


2 Subtrabend. 
1572544 Reſolvend. 


T of 
f Trifle of 36 eee 


A Diviſor. 
wad "15552 -2 Triple ſquare of 36 36 malt. by 4. 


1728 Triple of 36 multi. by ſquare of 4. 
64 Cube of 4. 


2572544 Subtrahend, 
If the work of this Exatople be well corifidered, 


, gi 
# wot p th 
— F operation 


4; 


219365327791 
222615327232 


; the ſaid cube root. by the leſſer mean, and the pro- 


| L „ 1 | 
Z Note, This is only underſtood of thoſe num- 
| ders that are in continued geometric proportion. 


ETI PYTLE I. 


4 and 108 


T5515 SS Dress pbo>. un 


DUCTIO 


The INTRO 


EXAMPLE 


1728? 


1 f 


leſſer mean, and 6 times 46 is 


(216, whoſe cube root is 6. And 
mean. 


48, ſo is 288 to 2728, 


Now 9) 1728 
greater 
as 8 is to 


'G times 8 is 


288 the 
For 


111 


TH 


oy 
. 
. 


165 


alfi 


22 


il 


21 
771 


- 


f 


76 The INTR ODUCTION. 
figure reſulting write in the [tothe right 
head of the et firſt found] and on the right of 
dane diviſor z multiply this increaſed diviſor the 
laſt quatient figure z to the remainder n 
the next period ; divide this, dy the laſt divides, &c, 

= example or 20 render the whole very 
Plain. 


What is the eube root of 12812904.? 
— (200 


6,00 4812904 > 
23) | 65515 Ec. 125 


234) 1121 234 


un der 1, and 2 28 N PALE, the 


given 


* 


l 
{ 
0 
| 
' 
< 
I 
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given number,) and the quotient is $021,5, Cc. 
Then begin at 1, the place of units, and point 2 
directed in the ſquare, till there ace as many points 
as annexed cyphers to the firſt root, which in this 
example are two. To the right and leſt of this 
number, viz; $021, &c. draw curved lines, as in 
diviſion ; make the firſt root 2 a diviſor, inquire- 
how oft it may be found in the firſt period 80 ſex- 

the place under n 
often 2 in 8, I and it gives 3, write this in the quo- 
tient; and alſo on the right-hand of the diviſor 2. - 
which now becomes 23. This 23 multiply by 
the quotient-3, and the product 69, ſubtract tru: 
$0, to the remainder 11, bring down the next pr 
riod 21, makes 1121. Now 23 the diviſor, in 21 2 
goes 4, write 4 in the quotient, and on the righ: 
of 23, which now: becomes 234 ; this 234 multi- 
plied by the quotient 4, gives 936, and ſubtract- 
ing, there remains 187. | | 

Now this quotient 34 added to the firſt root 200, 
34, and if this 234 be cubed, it will be 
904, which was the number firſt given, and 
therefore 234 is the true root required. 5 


. 
Extra& the cube root out of 92398647506217, | 


ſo that the root may conſiſt of ei igures or 
Places. — — 
2 1 
1 3 


; 12,0000) 28 398647 50,0217 12C000 - 
450236655395 (52 


E 225 | | 400, He. 
425) 1165 432, Se 
904 


E-3 go 


238 The INTRODUCTION: 


Than $52.cubel is 02345408. And the whole | 
Rand as follows ; _ "uy 


g92398647506217 (45200 
. _ _m - == 25 
1356.00) 532395062177 (392621, 727293. 
45208) 392621, 727293 (08,684, Et. 

267664 A b 
. 
520868) 38326072 8,084 
— — 


the root. 


The INTRODUCTION. 70 
| This method very fakdom fails to give ve the root 
of any acaber wor to thee proces at „at the 
firſt ; and if the ſerond place in the root 
5s a cypher, or an unit, four or five places may be 
obtain'd at the firſt operation. 

Bur if a ſbeund operation is made, 2s in the fore- 


going err 
ſound: if be required, 
make a third operation, and this will give the 


E190 37 FOOD; 00d agate : 
e ee eripling 


ä 


— * 


» ai 


W SECTION XL 


62. of Cnanac'itias end their -Exeta- 
| | NATION. 


—_ — 


* 


li) ſignifies that the number 
to be ſubttacted from the number 


. . — thus 
that 4 is to be multiplied by gz.and2 36:5, - 
pena by 6, ar produr by 5 . and that 


30 The INTRODUCTION 
IV. This 2 ») I diviſion, and 
divided by the number f 3 24 
implies, that arb 
1s moſt commonly expreſſed by — — 
1. and placing the 
diviſor ordivĩding number under. ĩt, with a line drawn 
between them, like a fraction; thus g implies 
that 12 is to be divided by 43 and if 48,327 was t U 


be divided by 2,15, expreſs it thus, £23272 ere. 


V. This fign= bs that eh bers 
n 
the other; r 12, ſignifies that 8 ad- 
ded to 4.is equal to e e implies. 
6 leaves 4, or 6 leſſened by zis 

equal to 43 mn I 


tiplied by 9, gives a product.equa] to 30 3 und — 


= ſignifies that 12-divided 2 quoti- 
2 —— 


VI. The terms of proportions.are expreſſed by 
certain points between the terms; thus 4:6::105 
15, and is read, as.4 is to 6, ſo is 20 to 13, ſo that 
the two points: be nay gy wy oe 
: between. the ſecond and- 


charaizrs wee whe; Suppoſe I 120 at two- 
a. penny 2 
them. again at five for rwo-pence; whether. do I 
luſe or gain, and how much? 


Now 
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Now £32 g 60 d. the price the firſt 120 coſt; and 
232 == 404. the price that the ſeeond 120 colt ; and 
50 + 40 = 106, the price 240 coſt. Then as 
5 .: 26d. : : 240 egg. : g6d.; for 240 x 2 


= av, me 482 = 96 d. the price the eggs were 
fold at; and 100d.—96 d. = 4 L the money loſt, 


ul » ſhews that the ſquare root is to be 
gere fel with the fg. 


W 4e x x .*3, ſhews that 40 is to be multi 
plied by , and the ſquare root of the produdt is 
to de taken. 

The character , denotes the cube root of be 


Thus 4 x 2 + 5, 5, tte fn at 2 and 
* 7, is to be multiplied by 4, and makes 28: 

n X 2 733 it would denote, 
that 4 was to be multiplied by 2, and the product 
8, to be added to 5, making 13; which is very dif- 
ferent from the former reſult, 


Eg 


#2 Th INTRODUCTION. 


Aging 6 _IEEES. * 7, ſhews that the 


fum of n 
a 16, © bs dirt by 43 and . 
quotient 4, to be ſubtracted from 6 ; and the re- 
mainder 2, to be multiplied by 7 ; fo that the 
whole expreſſion is equal to 14. But was it wrote 


thus, 6 „ *, the reſuſt would be very 


different ; for it would denote, that the product 
of 5 by 2, or 10, was to be added to 3; and the 
ſum 13, to be divided by 4, 


mater het ling, in d9. be ratihs tv the power 
denoted by the index at the end of the line. 


Fhus 3 X 2 + 6 denotes the ſecond- power of 
this expreſſion, Oc. | 


S E Ce 
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SECTION Xu. 


of DUODECIMALS. 


And. 1 linear foot = 12 linear inches. 
Alſo. 1 ſquare foot = 244 ſquare inches. 


1 ſquare inch = 64, or 144 ſquare parts. 
inches 


Again. 1 cubic foot = 1728 cubic i 4 


I cubic inch = 51207 1728 cubic parts. 


The difference in the parts, ariſes from conſi- 


dering the inch as divided into 8 parts or 12 parts: 
For fome workmen take their dimenſions in feet, 


inches, and half quarters, or eighth parts: Others 
take them in feet, inches and quarters, and reckon 


every quarter as 3 parts; fo that theſe actually fol- 
low the duodecimal ſcale; altho' they ſeldom take 
notice of any other parts of an inch, than 3, 6, or 
9, and give and take (as they call it) for the inter- 


ones, 
E 6 The 


De INTRODUCTION: 


ſeconds, thirds, fourths, &c. and theſe will — 
ſuit linear, ſuperficial and ſolid meaſures, juſt. as 
well as the fame names do in decimals, after any 
multiplication whatever. | 


And fot diſtinction, let feet, be mark'd with (F;) 
primes, with (] ſeconds, with (. 3) thirds, . with. 
(%;) fourths, with (iv;) &c. 


. indices of the ne 
is, they ſhew how many terms. diſtant they are 
from the place. of feet. es 


the INTRODUCTION: 8g. 


wer denomination to its next fi hs. 

3. Ia the ſame manner, multiply all the multi- 
plicand by the primes in the multiplier ; and write 

| . reſult of each term, one place removed to the 

of thoſe in the multiplicand. | 
05 ork in the ſame manner with the ſeconds | 


2 
. 


The ſum of theſe, gives the product required. 


EXAMPLE I. 


5. 2.2.6=A x 6" 


79 11. 0.0, 6 A X. B = prod. 


each term, . in their. reſpeQive p 


16. n. INTRODUETION; 
F 


2 ** ol 


4 7 ” 4 . 


b Y 13 
DD —AXS. 
P . 1. 19:9. . A* 4 
221. 0 —_ * dal. 
12 | 


E Mo 0+6.6 =& x Breprod: 


Ie;will ofoon dopgyn, -chat ebe tet in the given 
are e many, that to multiply:ahem by 
the lefler denominations, and to-take 2. twelfth. of 


1. Divide the feet by 32, mentally reſerving the 
quotient and remainder. 

2. Multiply the reſerved-remajnder by the lefſer 
the. over = of 125. by 


3. Mulvply the reſerved 


denominations, adding po nag <a carried, 


and writ th reſults i then r- places, 


E > 


ts INTRODUCTION: *7: 


EXAMPLE m. 


„ „ „ 


A 2368. * ens 8 
By 177. =B And 7 = 1.5. 


245» 3.884 = A x. 
4. 9. 4.-.- 2 137f. K. 
g. 1. = 7 


725 DSK f. 


50756. 7. 10.9.8 
AIZ ww. 


0. 5. 579. AN f. 
. 10. 5 9.224. 
1. 0.5. 4.3.8.6 2 A* 6 


— IV v VI 


233 4. 6. 4. 6=AxB=prod. 


Ex- 


u B. INTRODUCTION: 


Example 5. Suppoſe the dimenſions of a block of marble, wire 


Length. 9. 6. 5 , 1 
Breadth. | 4. 7 18 reguired the ſolidity. 
Depth, 2.10, 34 


— 9. 6. 5=length S A 
7 


A f. a 1V | 
And 44. 2. » 2. 4=AxXB .: 
88. 5. 6. 4. 898 AN B x of. 
36. 10. $4 Jo 30. 4. =AXxXB x10 
11. 0.8, 3. 9.0=AxBxJ 


C 15 a o WS 
Gives 126. 2. 10. 8.40.11; oAxBxC=ſolidity. 


— —ñ ——— — —_—————C 


That the ſeveral 


multiplication 


them, 


F 
* 
b 

2 


eſtimated ; the ſol - 


% 


hely 


be ri 


fo 


(whether 
may 


or not) 


lowing rules will 


66. RULE. 


The INFRODUCTIO.N. 29 


= * <4 "Sn -- 2 rn — — — 
— 3 — 4. 8 — 2 > ” — =» 


f. E963 ay- „, _ 


* 24. 10. 1 


Th. 1 ane 


10 & 9f. --, 90b0ũ0r:4«6„ 
8” x — -, - e , 7ꝶ .: — n,00,00 
oe” Xgf.= --.->-.--, 632—— 
Nef 252255559 „ „6. 
24 . * 4 = A e 
10 * 4 2 — . — 40OÜ0—(äĩ „ 

N 2 2***«««hd 
TA „ Wi -o-- 
R ꝗ ⅛CG 10 
N 14 „ ns 
106 TO GO MWD y a 
N - 48. 22.2 
„„ 
giv x 6” — — —. 30 


-, I. o. II : 

IL1iPmze . 0.7: 

ba var- 2222 1 2 

30 VI=- 222255 „ 2 co, 2 6 33 
3 W ay v v 8 
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216 3242 42 


— 56. 6 ®@ „% ®> :© 
. 
* 25 * 43 Eh 
8... 
22 . 3. 4440 
„ „ „ 22. . 
22 . 2. 4 
— e,o,co,co,o,],0., © 

6 


*% 


- 
T = SAT 1 8 E 
or: 
MENSURATION. 


67. Leerer 
contents of ſuperſicies and ſolids 
having — l 
Kt and All. of three parts, viz. lineal, ſuper- 
i 
68. Lineal meaſure, is the meafuring of len | 
Nestes te denn are 
7 
69. Super ficial meaſure, is the finding the num- 
ber of ſquare inches, feet, yards, &c. in any plain 
or. convex figure; as a floor, a wall, a globe, c. 
dy having the dimenſions in lineal meaſure. 
70. 80% meaſure, is the finding the number of 
22 nas, hos. mos. &c. in thoſe 


that have length, breadth, and depth 
2 block of ns — &c. by — the di- 


menſions in lineal 
71. — it may fufkcs to oblrv, that | 


= IF rasen 
PART I. 
* . MEASURE. 


« 
5 z the arr off 
3 
— —ę— — p 
SECTION I. 
D E F INI TIONS. 
* A aan. R | 


were des gen eee, ben it is not the 
oN 


ener 


MENSURATION. 35 
"hid bis eqn} y word of Hoh angles is called @ 


76. Aut three gel Sgures called triangles, 
28 — : 
Nil. 1 


2 T4 he het les ae qual is called 
71 1 exo us ws equal it-is called 


right-angled triangle. 
I 77. e 


but admit of the 


e; and the line fo an the other, is | 
el. bye eng ſtands, 


Dee 


— ö 


A Tararion of 


23. Is Is, 36, 27 ir. 19, | 

5. In any quadrilateral, „ 

e 
21. 

'he altitude or of any 

IC let fall from the vertex of the 

| to its baſe ; that is, the line vn which the figure is 

} 10 10 ſtand. | 

| — ti, area of any figure, is the ſuperficial 


is 2 


_ C. 
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SECTION u. 


* 


perpendicular, in order to come at the area 
a figure; it is therefore convenient to know 
—— 


PRO * M I. 


CONSTRUCTION. 
Set one foot öf the compaſſes on the end B, 


the other to any convenient diſtance gi 
Han half AB, with that opening — 
DE; ſet one foot on A, and with tie fame open- 
ing croſs the former arch in D and E; draw the 
line DE, and it will biſect the given line AB in 
ES | 


PROBLEM II. 


a. On any point C of a given line AB, to reg 8 


fer pendicular, (Fig. 23.) 


CONST RUCTION. 


On any convenient point as P, out of the given 
Une, ſet one foot of the compaſſes, extend the 
other to the point C, with that extent, deſcribe a 

___ F circum- 


there i» ometimes 3 necedity of letting fall | 


12] 


— — ls 


90 4 TIAIAT IAI. ff 


and with any 
DE, —— 


1 to eroſs eac 
F; lay a ruler by C and F, and draw the 


Was TI 


circumference cutting AB in E; draw the diameter 
EDF; thro' the point C, and the extremity F of 
the diameter EF, draw the line CF, which will 


be perpendicular "to the given line AB, and ftand 


on the point C, — 


PROBLEM m. 
90. 75 li 


* LEY 


lee AB, 


to ey fix 
Fram «give point c. above that Ee. (F (Fig. 24.) 


CONSTRUCTION. | 
| Set one ſoot of the compaliies.om the; gvint C, 


the line ABB. in. the points D, E; on 
iow dale to croſs echo de- 


3 


the points 


which will be 


prepenicuar 9 de ln 


* 
* . . . ” » * * D - 
— . 22 * 


— — n — ied v Aid 


SECTION in. 


H E. area of all right lin'd figures, be 
obtained hy the * the tro following 


— 


gi. PROPOSITION I. 


- "Pp 2 OR 
tun; Ault was x feels * 


convenient opening.deſcribe the arch 


RULE. 


& S 


gd © T7 » 
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Firſt, By the foot ; as glazing. 


Secandly, By the yard ; as painting, plaiſtering, 
daving, Ce. 


2 {+ vw as flooring, 


whick brick 
9735, by wh thipers compure tile wok. 
2 
2 


„o 4 Trrarisr. of _ 


each being 7,92 inches; Wan 
and 4 in breadth make . 


625 ſqu. links 1 pole 
3 fr Mm: „ 


,95--Of ARTIFICERS WORKS. 


QAR Tron 1. 


AT i the | or ial C . 
„ 2 nor, whe lrg 1 


bent 4 feet 9 cler? | 
This example is here exemplify'd by the three 


. 


27e. By aliquot . Srcradh. By Thirdly. By 
In. parts. decimals. .duodecimals. 


ation 


F 

1 {Ab F 

In 5 * » 2 2 1015 10 210 6 
2 0X. W-0-+ 
| © 68 - 20% : $8,875 | | 


The reſult; in each of theſe methods, is the fr, 
Which js, 68 ſquare feet, and 103 primes. 
Altho' it is obvious, that lineas feet drawn into 

| n inches by in · 
es, produce ſquare "yy parts by, parts, 
produce ſquare parts: Yet -feet, i and parts, 
* into feet, inches pau parts ** — 


ME NSURATION. 10 


and 


” s 4 
* the 


feet 


4 


10S 41 Thr an pea 0 


 Qv 24 =vom: n. | 


* 0 4 * 1.0 1 


MENSURA4TION. 103 


_— 


eee (an 28.) 


— work of this example, the 
2 

u 
| — 2 And 


the 

the following enamples. 

The 1 Ss wick, RAT TTY 
2 


a 1 III. 


There is wh with vheve tier of windrws, three 
in @ tier ; the height of "the fri A 10 
inches ; of the N third, 5 - 
feet, 4 inches ; and the breadth of each, Ado in- 
ales 3 what will the glazing cri to at 14 d. per foot? 


Thi grits bf Binh, drag wart 
the h of the windows over neh other, and 
m the ſum by 3, the number of rows; this 
— . 
; 4 


4 Ts . A ISN of 


1 . 
g 7 _ * 
; 4 5 
* * F 1 & 
* * * — 8 * — . 
. CY Dou breailthcc: St» 2 
. . 2 3 1 — 
: . # - away x & IP" 8 £ — RI { 
" ö 7 1 > — * 8 * 
8 . 9 3570 . : 4 Et, . i we + 
- . | 
; 7 1 „ * 
ö 3 -: 4 3 134 
» T7 , 
— * 
— . 9 . 
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Glaziers . 
r + never 
a e e TE 19 1 
ing the glaſs to thoſe ſhapes, than 


1 ne . 


What. marble worth, | 
EY 1 Faker 


Fs . Of 


6 1 Tn 4 


7. ** Az 


een Ae Akan $ 
and the reſult 
R ry © each of d 


— 
Minde divide the = 
the quotient aches rr 


* 


4 T 220» v. 


e 4 . 
N at ee. 

— 27-40 | 
">" 2 5 Wat b We I 
"+ NE 


* — — 2. * 


E Ves UR AT IO N. 107 


PP 4. 
— 1 


N 


Find the value of the whole Court at 3 1. and 
the foot-way at 64. theſe values added together, 


| 2 


Fg 68 


108 


A. Tanaris of 


55 * 6p | | 


hole court at 35. 
| The whale cure at $5.48 1— 211 


The whole coſt . 49 — 17 


MENSURATION. 0g 


QuneTrrionNn VIE. 


— — — 


»Þ FI Tarkvres of: 


9) 2 . 4. 
387 55% at 10 d. = 004168 


$1480 . 


— — 


9)2 1 . 
20 K * 
* 
rer 
9 d . 
; . 1 
- _ 3 Oe > waa. a n 


„ 2 3 


tween quarters is whited or 
2 oth 
dows, &c, | 


112 4 Txnartisn of 


8 824 


3 * A 4 144% TC: 
„ 5 . - . 
$5 64 the whole coſt... 
. * = . . , 

7: A 1 5 *. . a — | T\, | 
. - » 


K 


4x 


3222 n 
„ 5 1 
2 
| Quvzor1ron IX. . 
: : LIE 
* 
- 


* 
D 


ß 


17483 


— 
= 


MENSURATION. 


969 x 52 * 8 $66,8194 { whole room. 
hae 2 — — fol 
ay 8+ + 0+ =) 02S: * 1,16 X5= 121, , 223 * — 41 


225 K K — — 21 
The fum of the are. — 2 — 156000 


The area of the 


— — 25.1234 by ix 
5 16,5 * . e The e cloſet 


The an ofthe 


(35X244,75x2= 


Then 13331527 = 148,128, We. „el. then 


n 
5 
8 
4 
* 
2 
7 
"ay 


6h ryd.: 
A 


| 83 2 


45 — 
1843 10 = room 
8 | —_ - 6 = t ſbyt. ator 
41- 36-0 | 
* 200 S O ; 


MENSURATIO N. 215 


| Joiners meaſure their work in height with a 
wh nog he iy ip, thy ores 


cornice and mouldings into the height of rhe 


Nee, meaty take the cornice and 
* it are 
== ; when SIE 


Foot run 
e n . 
LE mem reckoned at 
. ard query 
on "= at work. 
R. NH 
cheeks, Ec. art meaſured by themſelves. p 


of r 
e 


Hence, divide the 
W it+ number of ſquare 


are 7 fire-places, whoſe meaſures are ; two, each 
. two other, 2 
5 feet 4 inches ; and two, each of 5 fret 8 . 
1 and the feventh, 5 feet 2 inches, by Wo 
and the well-hole for the fairs, is 10 feet 6 inches, by 8 
122» what will the whole come to ? 4 
450 


MENSURATION. uy 


/. 


74 
27 20 32--0 
A 

20 8 


— 
138648 


00) 825 - 24. 


8. 2 


„ — 


K . "Y 
a 3.4 
* 


OY 


the area of the four floors, 
559 - 'q - Sthgareaof the deduR. 
be area of the work. 


ww 


* 


5 5 Anſwer, 


uh .” 


$3-:13--34 


- « 1Q per ſquare. 


e 


5--2 10% % 
20-8 7210-6 


91 106 


- 4 the num 


— . 


ber pf floors, 


367 - -6 - © the well hole. 

"$4 - 0+ © the firſt chimney. 

| 64 0 o the ſecond chimney, 
52 - 10 - $ the third chimney, 
20 - 8 - the fourth chimney. 


559 - ©-8 the whol 


3 4 8 


287.4 
6 7. 3 
4-8 
| 42:14 


e deduQions, 


In 


a 2 Txz4a4rIan f 


in der deded the hearth-Bone, except 
. *It has'a round it; and. ther the-hearth, is 
ee 


* 
242 


. o . 


E42 
* 10 


Hr. 
200) — 1 8,397 2 


e eee 
walls, heya bord ed that build- 
ing z when the ſaid roof is of a 9 


Note, All roofs. are ſaid to be of a tree pitch, 
*when the ratiars we { of Gn:honnek of the build- 


Heat bv ws true pitch, thay 
280 


ſtring. 


n 


M ENSU;RATITON. 


* 
3 d 
Cn L £ 
— - a 
*\ 4 
" * - 4 
„ ; 


uodeciqale, | By decimals. 
30 - 6 the breadth of the building _—— 3 o,5 
35 - > © =— the breadth of the roof - 


- - "I'S | & 4 


\ 


24409 5 „fr.. 
$25 ; 
120475 
48190 
— ' 0; 120475 
; 3 12,649875 
F | 
. 124. 126 1144 


; 


10 1 Taz rs |" 


! 


MENSUR ATION. 127 


— (watt, = 
1 - 3. 6— we half breadth —== 


boards 


d. 


4. 


Nun, 


ff Tzxnarien of. 


1204; ———.— 


In this work, che dinjexfions are eſtimated by a "yn | 
| A of 6p Tart ; a therefore the reful in in 
Wenn“ ch | 


ayers always compute 
——— RE and 
if the thickneſs of the wall to be more or 
leſs than ſuch, it muſt be reduced to that thick- 
neſs as follows : 
Multiply the area of the wall, by the number of 
Half bricks the thickneſs of the wall is of; divide 


the product by 3, and it gives the area. 
Av z 


MENSUR4T1ON. ug 


Qvrstron XV. 


—̃ ̃7˙ - 
fect longs 14 fart, 8 inches bigh, and 24 r 


4.6 
9)_3750_ 
11 
2282 
272) (337, Ec. reds. 
$ 
3) 2685 
551 6, && 


G 2 In 


| "manſhip i is yery goa; for 
in; becauſe 
Carpenter, 

. bers in mortar, is 


inches in length ; and the beight of the roof fr 


$24 J EIA of | 


In meaſuring of briekewark, are CAre- 
ful in regard to their tet Ka. 


9 


buildings, often"dedudt the timbers 
m e 222 2 


— GI 


b wes XVI. 


Suppoſe the fuls walk of an baſe 6 be 28 fr, 10 


ground, 53 feet, 8 mches ; and-the gable (or trian- 
gular part at top) to riſe 42 courſe of bricks (rechon- 
ing 4 courſe to @ feat.) Now 20 feet high is 24 bricks. 
zhick; 20 feet more, at 2 bricks thick;, 1 5. feet g in- 
ches more, at 1% brick thick ; and the gable of 1 brick 


thick ; what will the whole work come to at 51. 165. 


per rod? 


* ©, 4 08 — 


725 


 WENSURATION. 


* 
2 8,8 3 
2 0 


As 292 4 1242 25636 : 46, T 
Anſwer, 48 - - 13 < - 5 


SEEDS | 


10 0,9 16 | 
451,724 - 11 Bricks 
72 at 2 thick, 
4+ 194 at 25 | 


22 


In 


2 2 


a; 4 1 177 1131 


. 1 
i! i 1 112 11 0 
> 0920451 $1] 
H 


15 


152 1111115 
1157227711 111 


1175 


MENSUR 477 O N. 127 


| i ee aol pages 0 allow dou 
md 


Mere ExauPLes, 1 exereiſe the foregoing 
'Proros1T1ONS. 


102. The areas of perilograms and triangles. 
being divided by one of their will-give 
the ether dimenſion. f 


Fo QuzzrTr1ron XVII. 


e 
4 eet » tuo A F 
K 


Nad x 30 = 1440 3and 24 x 1X28 
200 5 but 920 b half of 1940. ; 


Therefore any plane Sies whale linear dimen- 
ſions are double to the dimenſions of another like 
figuren (contains four times the area. 


From a mahogany plank 26 inches broad ; a yard 
from the end dal the ns e OR gs | 
3 


e area = 1 feet area. ; 


= 2,16 fe 
6. 8 Then 


feantling 
bread z what will be the other dimenſion ? 


12, 52 inches deep, the anſwer. 


the flat; and covered with 


228 A Txzarti3h of 


Then 22 5 "= 6,23 bes the diſtance from the 
end the line muſt be fruck. 


Quvrerion XIX. 
1 


A jaift is 81 inches deep, and 31 broad; I want a 
juſt as big again, that Bal be 44 inches 


Now 8,c x 36 & 2 = and 35 
3 * 375 5075 5 ans 


QuzzrTiON XX. 


J bave a girder 19 inches by 13; but one that has 
but @ quarter of the tamber in it, ſo it be 20 inches 
deep, 6 3 


Now 19 x id 247» and Xx = 2 67, 


6 % 5 ; WEN” 
Then S415 = G75 ee he teat 


QuzesTion XII. 


A ref is 24 feet 8 inches, by 14 
with lead at 8 


A TN 18 s, per Cut. 


MENSURATION. 19 
Now 24, fl x. 14.535775 f. the area. (Art. 24.) 
And 8 5 = , 71428 Cui. 


„ re 35756 f.: 
254473 1m. 


opp I cur.: C. $2 2565473 Ce. : 
22 £. 194 14 


1 XXII. 


maſon « laden cle, every 
0% 197. fer Cut. 


Now 81 + n 2 2 
eee e 
girth of the ciſtern; then 234 „ 46 = 10764 
inches, the area of the ſides and end: And 81 x 36 
= 2936 3 ths 2028 949 


Again, ane * by 18 the 
depth, gives 648 inches, which & 3, gives 1944 
inches. Vis avon of the three ſtays. Then 10764 


+ 2916 + 1944 = 215624 inches, the area of the 
whole ciſtern and ſtays. 


| Nate, 19 i =, o, 16956, &c. Ciut. 


Then, as 144 /4. in.: ,1696 Cwt. :: 15624 
_ 18,4016 Cut. The ſhorteſt — 


this proportion is, divide the third term by the firſt 
term, gives 108,5, and x the ſecond term by this 
G 3 quote, 


a 1 Tirirnesr. of. 


12228588. which is'the weight 


Then if 1 C 95 C. : : 18,4016 Cur. 
27:48152L = 1 L. * 75 the expencs that the 


»$ f.: | 
WE. a * 


the ſquare root, will give 8 
thereof. 


een XXII. 


There is late of iron railing 43 fre buy, th 


bars whereof are # mech ſquare, and 
woight is Ab try" ee Bonn boa 
that are inch and , n 
what will the whole come to ? 


New ce diets cn dan 
the areas of the ends. a by 


a TY | Cut. c.. 8 


— — 


Therefore 0,7 1 1,8 :: 12,78: 2 4 


Ne * - £3 


dz : * 112 * 
| Then 4 
So the expence wilt be 154 E 2: 6 


* 2 Je 


* 


MENSURd4TION. in 


a 3 xs 7 LoN XXIV. 


Now 1777.7 a = $00000 fquare links the 


Then (F=+54 s). C. 194 the rent fer 


Qv 3 * = af =" BS + WE 
If « man con mow the gr, 5 fa 4 „ 


4 4 wh + length. is 728 yard, and breadth 3;8 
yards, fo e him to work 14 heurs per day? 


No. 778 x 358= 260624 yards. 
Or $615,669 ſquare rods. | 
Then m $615,669 min. = 10 day; 31. 2 


G6 SE c. 


Given the three fades 


1932 4 TI 1711 of - 


SECTION V. 
Of the areas of divers right-Rued figures, 
103. PROP.OSITION in. 


of 6 triangle; to find the 


n 


ROM half the ſum of the three ſides, fubtrat 
KK. each fide ſeverally; let the half ſum, and the 
three differences, be multiplied continually ; the 
ſquare root of the product will be the area re- 
rc i 


ExanyeLes I. 


If the fide of @ triangular field are 15, 14, 1 
er Dk a3 Aker fa n 


Now ſum of ſides = (15 + 14 ＋ 13 ) 423 
3 ſum = 21; ak PE” | 

And 21 —15=b6; 21—14=7; 21—13=8: 

Then 2: x 6x7 x = 7056. 

And the ſquare root of 7056 is 84 ſquare 


hd „ 


MENSUR ES N. 133 


E22 27112 u. 


1 whoſe fibs ore 380, 
and 76 yards, letts for 4. per acre; bow 
mach de the hh bring i por nan? — 


Now 386 + 420 4 fe . 1365. 


Mens te lf fm of ts 

And 782, 220 the firſt 
782,5 — 360 = 40, 

* enn the ſecond differ. 

782,5—765 = 17,5, the third difference. . 

Ale 6 255 5 er t 

0 0 37.1 0,937 uare root is 

21 75705. LN c. Which divided by 

1 3 


| Thengas 5 dt: 2.75 23 353: 25:39) £- 
Or, 4 7 1225 e e | 


— 42 — 3 
. . * * Ld 


0 4 — ; i» 7 
* 7 4 82 # 8323 - - 


>, 
30 


DP 3 11 ON . ny 


ob | Sw 
ee nen 
0 AS: E * e 3 4 
r * legs) doing | 
ven, to Werne n >< 2 1 
_ N 


- 
. 1 : 4 * * 1 -4 
"i: 6 * — a . of 
8 * 


RULE. 


— 


Jamil wot foi 


134 A Txzarien off 


RULE. 


ure exc SEES and 


17 


EASE 
2 —— 


the other . 


- 


Sos ©: 
the den, U the eee, Fabia we 
(que ofthe pron by; 3 
n * 

. se * 


Wind the lngth of en A eng 14. 
u from the ye ec 


EZ AAA N. 


— — 'the 1p 
2 8 = 22 
bow bread e — . 


* 


F; Now 386-:X 360 8 md 12d " ts 
$6384 z then 144400 — 36384 = 128016; whoſe. 


FF YT?! 


a . 9 R 41 ON 4 
— | 


Exanyzn ul. 


* 


AZ. the * how bred i 
NT 8 ü 


1. 5 ipty A —— * 


the > and ty half the prod 
G Ms Muhig Ar by half th "mo 
e perpendicufare, . 


3 


EA 1 Sap. ed + C= 


de. A ED. 


their ſum. 


r36 A TINAT IS of 


Or, Multiply half the diagonal the ſum 
of the —2 * 


4. Or, Find the area of cach triangle, and take 


Either of theſe rules will give the area required 


Exanrs's. . 


. he area e 
NI 


„ hoe , 
the perpendicu- 


lars is 28 feet, 6 inches? 


Now half of 28f. b inch. is 14f, Zin. = = 14,25f. 
And 2 * 88 . 


1 22 „„ u. 


ns dirt meadow cb, — 
Sonds a, b, e, d, prevent ureng 
Dn hc Ro age al BD, hed go rity the 
fide BC=220 yards, and the fide AD=265 yards : 
But it » 28288 CE ee fol 
100 yards from B; ang. the perpendicular AF, 

70 yards from D: Required the a of that mad ? 


Sassen A Firſt find the perpendicu- 
bu CE, AF; by: prep. IV. 
pes 265X265 = 70225- 
And o x 70 = 4900. 
nd .JOF2S — 4900 = 
N 325, whoſe ſquare root is 
$5959) Se. = Ber . 
(ID INES 484c0. 
100 & 100 10000. 
— 10000 = —_ 


2 
5 >6. 

And 
e TP 


5141 It 3- at 8g 4 


| 434 
4490 z whole ſquare root is 195,95, Ct. . 7, 


Hnd 


MENSURATION. 137 
- And 25558 + 195,95 
4 


225,70 x 378 | 
hom. ao W : 


= 225,76 the half ſum 


40 PROPOSITION VI. 


ing two fdes 


— fam of the pail fe by 
Or, Mal the ſum ef the parallel des, 
wo -— pup keen 
— 1 
breaded, and take” helf the produQ.... 
| ker of wind will give the wor. | PE 


R 2 222 


What inthe ara 0 epecon, having twa pa- 
rallel fades, e 180 the other 120; 
0 ads 


Nom 260 + 220 1 | ſquare. links. . 


a ſquare links = 1 ſquare pole. 
nnn the ares. 


105. PRO- 


— — — 


24 * I "— 7  *, * 

135 1 Takaritve off © 
419 „ 7 „ * : £ 2 I : C) 5 
Ws 929 14 


207. PRO POSITTOR xX. 


o 


s > vx _ e = — 1 | 
To find tht area of right-lin'd iftigular figures. 
TT A0 N U L SO T4 , 


I hy | 
ſuration 


ſum of the p 1 thiins, B84 
will the whole bring in per an? Fig. 35. 


4 


MENSURATION. 139 


_——— cc. — 


| Thew 367 nest. the are of the 
8 LS wi 
41 7. 43 13 50. 30 L. = 
538 L. 
| mess- if e the ſec. 
* 75 k. = = enk. nm 4C.: — 


— «is area of the 
third. 

Then 77804 4 199867 #164616 = 441747 f. 
= 4.47747 ocres, which at 34s. =1,7 J. comes to 
750699 . = = 74. 105. * the — 


r VIII. 
yY .WO1 | 
The file of a reguiar polygon, its * 
' diſtance from the centre, and the nwtber of 
Ades deing given ; xray 


2 2 22 ee ——!ꝑ— 


"I. 0 J. 56f: Su 
. 1 
[Mattply bas th am oth des by the per 


05 1 1 — 


10: ' N Traarior of 


-- 


- ExAMPLE. 


Mer is the eres of @ regulay pentagen, .xuhaſe fide- 
is 25 yards; and tet fall from d 
T We 

nne 1 

Or 25X 2 we area ſought. - 


25X$X17,2 


».7 * 20 
: © 
- 


The fubjeft of regular polygons, will be more 


. —_—_— 
K 1 K | 


wy 12 8 
SECTION . 


5 2 . au. in N. 


T HERE is no figure that affords a. greater 
number of uſeful than the circle; - 


but the chief of theſe depend on knowing the rela- 
142... 


»1—— 
— 


E N. S UR AT TO N +4 


- that the relation of the: diameter to the circum- 


3553 that is, fu 
to be NS OS 2 
ſame circl | y 3 but it is. alſo too great, 


112. Van Cwen's proportion is much more ac- 
curate than any before” his time; for he, ſuppo- 
ſing the diameter of a circle-to'be 1, found, (with 
prodigiaus labour and trouble) the circumference to 
be3,141592653-5397932384.6204338327.950288 
which was then thought fo great a work, and fo 
curious a pet that the numbers were 
cut on his tomb ſtone in the chureh- yard of St. 
Peter's at Leyden (as related by fome.) 28 


113. But by methods which the moderns are 
poſſeſſed of, the ſame thing (and many others of a 
like intricate nature) may be perform'd with abun- 


dantly leſs labour and trouble; as is ſufficiently 


ſhewn in moſt of the late elementary treatiſes ; 

rticularly in the Synopſis pa/mariorum matheſcos of 
Bo late moſt excellent mathematician, Mr Jones; 
wherein is given the late Mr. Machin's ſeries for 
the rectification of the circle ; and the 


proportion of the diameter to the circumference, 


true 


MENSURATTON. 1s 
314. A Tanks: of uithul, aa. wherein p re- 


EO EEA 


* 2 ꝶ6—— — c 


! 
; by 


81 


6“. — 


2d. The radius of the 
Nr 


115. Tas. I. When the fide of-the polygon l 1. 


umd. Cad IS Ch L 


1144 A Tazartisr of : 
In ir polygons, whoſe number of fides do 
. The the 


the . 
— circle. 


* 


112 1921851 1 


1,207 10 
9 [1,461902411,3737387| 6,1818 
10 4,6186340 1553 841 


11 1327747329} 028437 


13 
4⸗8284271 


7, , 88 
3556 


2 


116. Tas. II. When the 


circle is 1. 


I ,cCOOOOOO 


1.4142 0,7071068 
[1>1755705|0,80gor7 
0,866025 


MENSU RATIO N. 145 
not exceed 12; if there be conſidered, 
'3d. The radius of the inſciib'd circle. 


48h. The area of the polygon 
The other three are readily found by theſe Tables. 


117. Tas. III. When the radius of the inſerib. 


circle is 1. 
Numb. Length 1 — or th _—Y pal 


ſides. -the fide. [circum.cir. 
© [34041016 2,cocooool5,1961 524 
4 [|2,0000000[1,41422 36|4,0005000 
5 [1,4530851|1,236c68c|3,032712 
6 [1,1547005}1,1547005 3-404101 
7 [0:96314911,109916c[3,37 10222 
8: 11,0823919]3.313708 
19 1,0641776|3,275731 
10 1,05 1462203, 2491970 
11 3 3.229891 
12 1035278032 $3904) 


118. Tas, IV. When che area is 1. 


[Numb Length of Rad. of the [Rad of the 
Ffides.| the ſide. (cireum.cir.ſincrib.circ. 
1,5 1967 10,0, 8773827, 4380912 
1,0000000 0,707 1063 0,5000200 
0, 76238700, 48525 10, 524667 

, 204033 o, 2040330, 5 37284 
0,524581 30, 6045 18 30, 5446520 
0, 4550890 08 4e. 404 
| 0,402 1090, 58 79764, 0,552517 
' 10 Jo, 3605 1c 6/0,5833184. 0,5547687| 
| 38 3267617 0,5799148 0,5504242 
12 0,2988585'0 5223503 0,557677 5| 


in either of _ four tables, 


n 


OG 


PR O- 


ow” 5 4 nn Ll 


119. PROPOSITION I. 
THe fide (S) of Zn being given, 


I. 77 fad the radius (N) of the circumſeribing cir 
R U LE, Multiply the given fide by N, 2 


9 
E x. What js the radius of a circle that can cir- 
cumſeribe a regular dagen whoſe file is 127 


Here N = ,3065630, found i Tab. 1. 
Then ess X 12. 6558 K 50 


—_— * — 


— 5 o 


— 


II. To f the radius (r) of the inſerit'd circle ? 
R v1 z. N, multiplied by the given fide, giyes r. 
| Ex. If Sis 12, whatior? 


Here N — 1,2071068, found in Tab. I. (1159 
Then 1,2071068 * 12 = 14:4852816 = Sr. 


2 P 4 * —_—_ 


r * 


II. To find. (A) the ares. 


RV Tz. N, 9 by the ſquare of the 
givea fade, gives the area. 


Ex- 


MENSURATION. ig 


: Ex. 782 12, what A7 


Here N 2 4.828427, found in Tab. I. (11g. ) 


- RX 12 * 12 = 99552935024 
= A. | 


120 PROPOSITION X. 

The radius (R) of # circle circumſcriding « ret 

| gular pohgon being given. Fig. 27. 28. 
1. Ts find (S) the fide of that pohgen, 

Rur z. N, multiplied by the given radius, 


gives 


Ex. J the radius of @ cirde is 12 ; requred the 
fide of inſcribed regular dagen ? 


Here N = 0,7653668, found in Tab. II. 
"Then 0,765 3568 x 12 = 9,1844016 = 8. 


* 6 5 A 2 * 92 PX YL * — n 


— Wr! 


„ 2 the radius of a circle inſeribd in 


RVE. N, multiplied by R, gives ro 
Ex. If Ris 12; what is r? 


Here N= 0,92 38795, found i in Tab. II. 
Ten 09238795 * 12 = 11, 086554 r. 


H 2 III. 7. 


-$43 5 A * RE — E ef 


"M 


III. —— 
Ru. z. N, ＋ 82 the ſquare 92 
ben radins, gives the area 
Ex. R= 124 what is 47 


Here N = - 2.828427 f, found in Tab. If. 
— 28264271 * 12 X 12 = 407, 2945024 
* 


421. PROPOSITION. AI. 


Te radius (r) of circle inſerib d in a regular 
polygon, being given. Fig. 27. 28. 


I. J. find (8) the length of the fide of that polygon. 


RvuLE. mn gives 8. 


Ex. IM hat ts the fide of a regular eftagon, cir- 
| eumſcribing a circle whoſe Ls 15 12? 


Here N = 0,8284271, found in Tab. III. 
Then 0,8284271 Xx 12. = 9,9411252.=S. . 


tad 9 — 


II. 7 find (R) the radius of 2 civele that wil 
ci cumſcribe the polygon. 


Ru lz. N, multiplied by r, gives R. 


Ex. 


ö 


MENSURATION. „ | 


Ex. Tran ubatuR? 


Nee N = 1,0823919, found in Tab. III. 
Then 1,0823919 & 12 =12,9887028 = R. 


— — 


In. To fad (A) the ares of that polygon. 
RU z. N, multiplied by the ſquare of r, 
==. 
Ex. Fr 12; whatis A? | 
Here N 33137064 found in Tab. III. 
42 3.313704 x 12 & 12 = 477,170 


122. PROPOSITION XII. 
The area (A) of „ regular polygon being 
given. Fig. 27. 28. 


1. To find (S) the length of its fade. 
RU TLZ. N, multiplied by the ſquare root of 
the given area, the product is the fide ſought. 


Ex. What is the fide of a regular eftagon, whoſe 
area is 144? | 


| Here N = 0,4550899, found in Tab. IV. 
Then 0,45 50899 * Wi 144 = 54610788 =S. 


H 3 Lo 


' 2350 A Faranrssn of 


„ ee eee. 


Ex. ann whet RT 


3496034, found in \ Tad. Iv. 
"mn ds * 12 «er = = 7+1352408=R, 


_—_ :2vtN | 


2 — 
b 
— ; 


Here N = 0,5 


2 1 4 


. To fr (1) he radi of « rde 1 in 


redes 
gives r. 


Ex. If A=144; what is rf? 


* 14 7 1 8 | 
AG = 6.540242, found E Tab. W. 


Then 0,549342 X / 146 AO r. 


— een gays 


123. PRO POSITION XIII. 1 
The diameter of a crc being . 


I. To find the circumference. 


Ru rx. Multiply the diameter by 31416 (=p) 
and the product is the circumference. ' * 


** 


 MENSURATION. rt 


Ex, If the diameter is 12; what is the circuntf, 
Then i * 3,1416=) 37,6992 is the circum. 


WH. To find the aro. 


RV II. Multiply the ſquare ofthe diameter by 
©,7854 (3p) and the product is the area. 


Ex. If the dane is 12, what is the area? 


— — 


* 


. 


Then (12 X12 x0,7854=)113,0976 is the area. 


Or, The radius, multiplied by half the circum- 
gives the area of the circle. 


Thus 37599 * 6 = 11076. | 
| Again, the ſquare of the diameter multiplies by 
„en- ) gives the rea of aſemicirele. 


| 


— — „ N " 2 * 
i - 


— 


— 


eee 


Ru Tz. Multiply the diameter by o, 886217 


(21 and the product is the fide of the ſquare. 


= If the diameter is 123 —_—y 
equal ſquare f. | 


a =) 10,6344 is the fide of the 
H-4- 1324. PRO- 


ſquare. 


152 £4 Tararisn of 


224. PROPOSIFION XIV: 
We circumference of a circle being known, 
I. To fnd the diameter. | 
RvLe, Multiply the circumference by — 
£ =>) and the product is the diameter. 


2 the — is 22:3 — 


Tben (12 * 0, 31831) venta. 


— 
* 


* nc ih _ 


I. ghd. 

RV Lx. Multiply. the ſquare of — 
rence by 0,0795776 () and the product is the 
Ex. Suppofe the circum. is 12 ; required the area. ? 
Then (12X12X0,07958==) 11,45952is the area. 


—— 


III. To find the fills of an equal ſquare. | 
Rl z. Multiply thecircumference by 0,282095, . 
( Sr and the produR is the fide of the equal 


E x- 


\ 


1  _MENSURATION. 15; 


| Ex. Supjoſe the civcumfe od the 
| ſide of @ ſquare, be hogs $501 oe 
| Then(120,2821=}3,3852 is the fiderequired. 


123. PROPOSITION XV. 
The ares of circle being knows.” 

1. Te find the Gameter. 

NI x. Multiply the ſquate root of the area by 
» enim. * the produR will be the 


7 V | 
[ | Then (4/12 * — 


G — r fo.fw. ©@ BA a. _ a. . I COON TO "IO O 2 


n 


2aiär,ẽ p 


u. To find the circumference. 


Ruzs. Multiply the Gone rot of the ares 
by 3:544% (=24/?) product wi 


Ex. Whee the aree is 12 z what is the cireunf. 
3 


—ů — —_— — _ Fs 


— 


II. 1 eee af nm 
R The of the 
2 e en 
1. 


—— e --— ome. 


| 154 4 ä Tara FT. 13 E 
ee 
Then (y/12=) 3-4641 is the fide required. | 


226 PROPOSITION xu. 
I. To fnd the diameter of « circle of equal ares. 

No E. Muliply the fide of the ſquare, by 

| 1,12837 (=> Deg 


E x. What diameter 
E 4 . —5 


Then ſon 1a12$=)13.54044 6 th dlamete 


1 3 


1 D Fu 14 | © B&W, 
n. To fnd the cube of an dual el. 
RV T E. Multiply the fide of the ſquare by 
35449, (S and the ern de the 
ciqcumſcrenee fought« | edin. 


Ex. What i the ct of that circle, 


whoſe area 15 e enen wherein the fl i 12? 
Naw (33x 25449=) 4225388 is the cu. 


ee 
„ , 


ö 


( V )ndthe Need i the fide of the ſquare 
fought. 


fu un i27 N 
Then (12 * 0, 797884 )9, 574605 is che fice re- 
quired. | | 


MENSURASION: 155 


II. To the | a ſquare, that may be in- 
fili ö | 


Ro x. Multiply the given fide by o, 297884, 


E x, What is the fide of that ſquare, which may 
be mſcrib'd in 4 Bakr ado pad. to a ſquare whoſe 


IV. 7. the area of a ſquare, that may be i 
ki Eh OS SOR Bw 
RV Lz. Multiply the ſquare of the given fide 
by 0,63662, ( and the produft is the area of 
E x. What is the area of that ſquare, which 
ME CT SEEDERS 
fide 1s 12? Es 

Then ( 12X12X0,6366a=) 91, 67 ab is the 
127. PROPOSITION XVI. 
be radius (CA) of @ circle, and the chord 
(AB) of an arc thereof being known : To ſind 


the verſed fine (OE) of balf that arc. Fig. 3. 
* _ Hs 


RuLts. 


Ex. Þ cock why 1 
Now 25x 25—24 X 24=49 ; whoſe ſquare rant 
18 7. 

Then (25—7=) 18 is the verſed fine required. 


PROPOSITION XVIE. 


The radius (CA) of 4 circle; andthe verſed 
Fe (ED) of an arc (BD) * being known: 
Ig. 33. 


| 
l I. To find the chord (AB) of twice that arc. 


| Ru LE. From twice the radius, take the verſed 
[If finez multiply the remainder by the verſed ſine ; 
10 then will twice the ſquare root of — 
the chord of twice the arc. 


Or BA = 2.4/ DF — DE: x DE. 


E x. In a circle whoſe radius is 253 what is the 
chard of twice the arc, whoſe verſed fine is 187 


25 — 19 * 18 & 2 =). 48 the 


MENSURATION. r57 


1 22 the verſed 
Ton, and the ſquare root of the p will be 

the chord of the arc, 

Or :BD= DF x DE. 

E the radins of @ circle 25, and the 
222 =r: ty a: end the woe 

arc 


Then (/ 10=)30ivthe chord required. 
129. PROPOSITION XIX. 


The chord (AB) of any circular arc, and 
the verſed fine ED) of f that. arc being 


RuLts. To ““ 
the ſquare of the verſed fine; divide the ſum by 
twice the verſed fine, and the quotient ts the 
— 


r 


Or CA = 'BE a+ DE = 2 DE. 


Ex. — and the verſed fins 
DE = 18 ; what-is the radius of the circle 


„ +18 x18: 
Theaf 77 =) 25 is the tadius re- 


Nath, 


158 4 TA of - 
Note, The diſtance of the chord from the centre, 


II. To find the cherd (BD) e 

RU Tz. To the ſquare of half the chord, 
the ſquate of the veried fine 3 and the ſquare root 
—_— ww 


OrBD=\/BE + DE. 


Ex. ite herd bs of; and the war 18 
Eren, r ; 

Then X 24 + 18 x 88=) 30isthechord of 
eee 


add 


130. PROPOSITION XX. 


To fin the length of 8 circular arc (BDA) 
Fig Ws --- :; 


I. When the chard (AB) of tht ey nd the 
4 (BD) of its T re le. 


' RuLe. From 8 times the chord of half the 
arc, ſubtract the chord. of the whole are; and of 
the remainder, will be the length of the arc nearly. 


Arc ADB = ;. x8 BD—AB. 3 


Ex If the chord of the arc is 48, and the chord 
of baif the ere is 30; what is the length of the arc? 


Then 


MENSURATION. 


* 22 


= 


ED OO 
— — — 
u. —— (ADB) ang 
the P fine (DE) of, baif the arc are brown, 
Rur x. Find the diameter Caſe I. Prop. 


XIX.) divide J of the verſed fine, by the 
keflened by ef the veried fine; the 


avs ADB = pine + 1 x AB. 


chord and the verſed 
Er ECT aan 


| Now (4 1 a lacks 


And — RX ) 35,24 is the divitor. 


ni. Whew the diameter 


(DF) of « ich, as 

Mul the degrees in the are, by the 
—— 
0,0087a67 (= g:) en- the length of th 


UF in: iat kind of * 
x. 


160 4 Tzzratrien ff 


|. Ex. Ina circle whoſe radius is-25 3 required the 


in the federal are known, 


Ex. In @ cirele wheſe diameter is 50 fut ; what 
#s the length of an arc of 147 degrees, 29 minutes 


| Now 147 deg. 29 min. == 147;483 degrees. 
Then ( 147 * 50 x 0,0087267 = )64,352feet, 


is the length of the acc g —— 
Divide the number 11.50.45 (=> )bythe 
diameter, the quotient multiplied by the length of 
the arc, gives the ate in dete 


11. PROPOSITION XXI. 


| Te find the area (CADB) of = circular 
Heller. Fig. 34- 35- 8 08 
I. When the radius (CA) of the circle, and the 
length of the ſeferal arc (ADB) are lnewn. 


Rur z. Multiply the radius by half the given 
arc, and the will be the area of the ſector. 


area of a ſetter on the arc whoſe length is 64,352 ? 
Then ( 5 x25= )804,4isthearearequir's, 


IL. e the radius of the circle, and the degrees 


_ 


Rus 


MENSURATION. 16 
| RvuLs. Multiply the given degrees, the 
ſquare of the radius ; the produRt — by 
ſeQor. | 

Ex. In & circle whoſe rod is 25 ft: What is 
3 on an arc of 147 degrees, 29 
minutes 


Now 147 deg, 29 min. 2 147,403. 


Th. (147,483 x 25 * 25X0,0087:267=)804,401 
is the atea of the Lüder required, as n 


232. PROPOSITION XXI.. 


To find the arcs (ADBA=A) of 4 circular 
ſegment, whoſe beight, (DE =v) and chord 


(ABI) of its arc are known. Fig. 36. 
by 0,626; to 


a 
| tiply twice the ſquare root of the 
is the area. 


Or A=jvx 2/5020] + IN — 
Ex. What is the that circular ſegment 
whoſe beight is 18; SLY: is 48? 


S , | . 
11,268 & 11,208 + X =702,907824z 
whoſe ſquare root is 26,5125. . 


18 
Then (26, 5135 2 
area of the ſegment. 


3 =) 636, 324js-the 


RuLE 


— 


2 Pedie hed (AD=b) of bf the 
Cafe Il, ? 
Te Lahore Fr 1 


height; to twier the ſquare — — 
the chord of half the are; the ſum by & 


of the height, and the produRt in give the area. 
OrA=24/0 + w + be. 


Ex. In circular ſegment be 
end the rd of hears oy 


* Now { v/ 33 X24 F 18 x 18=) 30,lothe chord 


pry 11 | 
Then (51,26402x 2+ 30 * 18 XAFS) 
ſegment. 


is the ares of the 


jig 


Rar m. Find the 4; 
Prop. XIX.) divide. ra 
times the diameter wo 
erg cer oy ane wah 33 multiply the 
remainder by the-ſquare root of the product of the 
diameter and height; this product multiplied by 
the height, will give the arcs of the ſegment. | 


—— 


32 


Tod 19 


oA bX $— 


Ex. What is the z-cirexlar ſegment, the 
beight being 183 andthe herd of ads * 


* 8K 8 
24 5 ) $0.is the di : 


Now 


* N 16 


| 'E x. Sujpoſe the chard of the ac of @ circular 
| ment —_ my 19; driet; 


1 * (Stn 


), bann 


And TNA 
25: * 

80 eee 

An Nee 25 — *2 

| Therefore (A—=B=) 6 Z is the of the 

. | 36-40 5 area 


264  A'Fmrrarine of: 


133 PROPOSITI on ö XU. 


(BD=2B,kt= 200 the length 2 
and their diflance (Aa = b 0G" GD. 


Fig. 32. a 


I. To th⸗ A 18 
Lr rr er rk 2 


 MENSURATION. 165 


Now 13 x 13 + 15 *X 15 = 394. 
And I X 24 = 576. 


Then (ge =) 7 the diſtance of the 


centre as required 
Here - the two. chords are on the fame fide from 


he centre. 


Nate, The 8 dom 
the centre of the circle being known ; the radius 
of that circle may be thus found. 


Rz. To the ſquare of. half the greater 
Chord, add the ſquare of its diſtance from the cen- 


c 
dius required. 


Ex. Thus, wn the foregoing example, where 
the greater. chord is 245 „14 
centre is found. to be 7. 


| a X 7 =) 25 is the radius 
of the cixele. 


— 


I. To find the height (aE = the circular 
ment. Ahr 15 La) Fg fe chord. Fee 


Ru x. To the ſquare of half the greater 
chord, add the ſquare of the breadth of the zone; 
from the ſum take the ſquare of half the leſſer 
chord ; divide the remainder by the breadth; call 
the quotient, A. 

To the ſquare of half the leſſer chord; add / the 
ſquare of : A; fram the ſquare root of the ſum, 
take 1 A; and the remainder is the verſed ſine, or 


height of 'the ſegment required, 


05 


#. 


x66 - 4: Tr of - 


— _ a 
— 


Or A 
e J- 
e Wha 


eee 


| Now (ET, , 


34 
its half = 20. 
E — 1s, whole ſquare root 


* 
2 >=) x inthe deight of the c- 
And (1 T. =) 18 is the height of the 
mem baſe is the the greater chord. eg 
Nate, The height of either of the ſegments, 


ſtanding on the greater or lefſer chords bei 
known, the radius of th circle may be found by 


I. Prop. XIX. 
134 PROPOSITION XXIV. 
Yo find the arta of 8 circular zone ; its breadth 
and the lengib of its ends being known. 


Rvurzl. Find the heights of AE, ) the cir- 
cular ſegments (BED,bEq) on each end (BD,bd) | 
by Cafe I. Prop. III. 

. Caſe I. Prop, XIX.) 


Thea 


- BB + bb—bb. 
a. £44288 


— — m 


— 


— — - 
_ — 


MENSURATTON. 10 
Then the diſſerence of the ſegments on the 


ter and leſſer ends of the zone (found by Rule 
"Tit Prop. XII.) will be the area of che-zone. 4 


a Ex. What is the area of .@ circular zone ; one end 
being 48, the aber end 30; and the breadth.13 i 


By Caſe II. Prop. XXII. the height of the 
. 1 


= 88 is the height of the ſegment 
By & L. Prop. XIX. the diameter is equal 
ut 


\ Thea 636,6114 is the ares of the t, on 
ated: by Rule III. Prop. 
And 102, 1865 is the area of the ſegment, on 
the leſſer end by the fame. 
— 6 > Si0ef Go Same. 


1 


1 


4 A ” 
_—_— Gr An 


2. 


Rur I. 1. Find the diſtance of the centre 


eds ends 
Caſe I. Prop. XXIII.) Oy 


2. Find the radius, W 
3. Find the chord of the arc, between the ends 
of the zone; (Caſe I. Prop. IV.) and the verſed 
ſine of half the arc. (by Prop. XVII.) 


of the arc by Caſe II. Prop. 
5. : oor 2 the leffer end of the zone, 
the breadth thereof, call the product A. 7 


6. Multiply the radius by the th of the arc, 
call the pred B. — 4 


7. From 


368 4 ele of 
ee 
men 


. 
will be the area of the zone; when fam 
Ex. In a circular zone, ſuppoſe the greater end i 


48, the lefſer end 30, and the breadth 13: What it 
the area'? 


* (=== EEE); ir the dsc. 


tance of the greater chord from the center (which 
falls- without the zone.) 


And (y/ 26X24+7 X7= :) 25 is the radius. 
Io 24 — 15 2 is the difference between the 
half ends. 


Then (/9X9+13X13=)15,8 114 is the chord 
of the are between the ends of the zone. _ 


And( 25/25 x25— 4 22 ) 
1,283 is the verſed fine of half that are. 


1,283 
Then 14 etz 15:8114= )16,0875 


is the length of the arc between the two ends of 


| the zone. 

Now ( Xx 13=) 195=A. 

2 (16,0875 x 25=) 402,r87=B. 

And (402,187 + 195=(5c7,187 is the ſum of 
4 771195 (597,187 


Then (597, 1979 x 7534187 ĩs che arcaof | 
che Zone, 


RULE. 


de 


is the area of de es. 


Ca di ih 
. 


MENSURATION. 2% 
*RuLz II. Find the area of one of the two 
 creular egmonesrommi'd im the given none. (by 


2 
. 


and its bei 
"Now 1ab3xoab=aton. * wo 
And o, 8031 55 x0,8015Þ+——5— = sees 


—=63,145062; whoſe quan roo 729464. 
And( 7.9464 x2 r eee. 
of one ſegment. 

Then SEP, 13 7 EI 221226 


135. PROPOSITION XXV. 
To find the diameter of a circle, whoſe ares 


ah endo o lms. circle 


XUL E. 
r. I Jin he G 


e 
9399 


ro 4 Traxxariin of 

Ex. I. What 22999 
era is 9 times as much as ene of 21 inches dianteter 4 

Then (21 d 9 Ii 

A 8 circle 9 et as large us one 2 20 


Se ret rAure r- 
Then (= , is the Hiamteter of the 
136. PROPOSITION _ 

— 2 | +. whoſe are 

perth right Bae, and fry eve of 4 ci. 

"om oo | 

——_ 


1 drawn, 
bi-lined fig 


| arch is 24 d,] what js the aria 
of this figure ? Fi ig · N · 


Fiai, 


\ ˙ 


area (by Rule Il. Prop. XXII) 


* 


MENSURATION, 171 


N? — then 


55 X6,5=22,75, the area 
of he me, | 


"aw 7 3. then en the area of the | 


. 


In one * 
wed is en Gyn: the whole chord is 3, then 


$5 CICSIBILz and JX Z=9 3 and 12,25—q= 
525, — 1,8 the verſed is 


9.81; whoſeſquareroot 


And 122 6 , 


is Ko 
Then #22 XIt gxn | | 
n 


area per Rule II. "Prop. XIII 


Fourthly, Ia the fecond 1 


1,8 1$x2=7,6932 the 


the chord of 
half the arc is 2,5; and half k 22 


Then r the verſed ſine. 


Then 28. 2, 736K. 22$X2 


X1,5X2=4,416 the 


I 2 Now 


— 


352 A Tararrsn of 


-_— +12+3 b93+ 16= 


And 28 10 ee acre. 
- Therefore — Ile 4 acreq 2.roods 33 pales, 


F TO 


SECTION -VIL 
29 'P-zacticat Qu ESTI ons. 


Qn. I I. 


4 Reund pillar 7 inches over, is fuſſcient to carry 
1 of what diameter is the. co- 
F n 10 times the fene on the ſame 

l whoſe ſquare root.is 


» A ZS T. ION II. 


- brewer has a ciftern which is fit d by three 
each prey r. 


"che pp be, in the ſame time, will throw 
in 23 times as mach water & 


| The quantity of water thrown in, deing as the 
ſquares of the diameters ; 
Longer no EIS FR. 67:5, whoſe 
"ok root is 8,215 inches, Nc. the diameter 


Qu 


E. 


diameter of the cur 


MENSURATION. 7 
 QvuzsT1onN III. 
« cable, 3 feet long, and q inches int 


ihe 22 Þ 3 whe ill 5 fathm wah, of 
OY WY Ones 2 


38 
n 


2 =: © 0-31837 dion, : :9 " am : 
2 752 8,2069: 22 5: N . 
which > by 2, gives 434.28, the weight ſought. 


Qvuvnsr1on TV. 


(7 want in « garden « circular yond, that ſhall jujt 


an acre; how the cord be that 
———— * 


The balf acre contains 2420 ſquare yards ; 

Therefore 1: 1,2723 : : 2420: 3081, 1441 the 
ſquare of the diameter, whoſe ſquare root is 55,508 
the diameter ; the half of which, 27775 yards, is 


Mm 
Qv 1 6 10 * . 
'F carpenter is to 5 put an caken curb to @ round 


well, at 8 d. ger foot e the breadth of the curl. 
is t0-be 74 . 2 the diameter within is 33 feet, 


r 


. — 1 6, the 
area within the curb. 7354. 85,4456, 


Alſo 42. + es ys 7.25 = 56,5, the outſide 
13 And 


— _— 


174 A TxtaTtiSE of 


And 56,5 x 56,5 x ,7854 =2507,19315 the 
* of a circle ineluding the — bop curb. 
hen 2507,1931 $—1 $5,4450= 1121 
N 385,44 12174755» 
Now 84. = 0,03 . 
Ther. as 244 : o,o %:: 1121,74755:0,2596712L. 
=55. 234. the expence ſought. 


Or. The diameters of two circles being known, 
the difference of their areas may be found "7 the 
following 

Rute. Multiply the ſum of the di 
the difference of the diameters, and o,7854 continu- 
ally; the product will be the difference of the ares, 


Thus 56, 5 4 42 x Ses * 078541121, 
74755 is the area of the curb. 


Qvuzsrion VI. 


There is wanted in — 

4 circular ifland in the middle ; the dim of the 
2 100 yards, and the circumference of the 
the ſame ; what will the digging of the pond 


comes t6 at 18 4 pr ſquare yard K? 


Now 100 x 100 & 9,7854 = 7854 yards, the 
area of the pond and iſland. 


And 100 * 100 Xx c, 7958 75, S, the area of 
the iſland. 


Then 78 » 3 the area of 
1 Them 7854—1950= =7058, 2 yards 


And 1 : ,o7s C.:: 7038, : 529-365 £ = 
520 · 78. 386. 


1 


MENSURATION. ns 


QuesT1ioNn VII. 


Suppoſe the expence of paving a ſemicircular plot, 
at 25. 4 d. per foot, amounted ta 10 C. whit is the 
diameter thereef 7 


— — 25. 4d. . | 
Therefore o, 1 : 1 f.: : 10 /.: 85,7144 
the ſemicircle's area. 43 
And 287747 * 2=171 428% the circle's area. 
1,2732: : 171, 4284: 218, 2628 5713. 
_ whoſe ſs root is 14,77 37 the diameter ſought. 


Con ron VIII. 


Suppoſe St. James's ſgvore te be 180 469, — 
150 zards breed, in which n 


nal gravel walk, whoſe /ides &) 28 
—_ eo wg Fg th Hora x wi Pr 


u ot 31. 64 yer yard? 
Now 180 x 150 = 27c00 yards, the area of. 


the ſquare. 
28427 = 3385,486768 


And 28 x 28 + 
yards the area of the © 

Then 270cco yards — 3785486768 = 
23214,513232 yards, what was paved. | 
And 1 yard : 0,7 /. :: 23214,513232 yards: 
4062, 5 307 . 4002. 105. 94 4. 


 Quvesrion IX. 


What is the arcs of the ſegment of a circle whoſe - 
e is 50 inches; Fadi Fr te ſection = 
14 inches from the centre? | 

TS Now 


753:9384, the 


176 ATrEATISE of 


O 
Now S = 25, the radius, and 3514 = 113 
the verſed fine or height. 
Then by Prop. X WH. 


11 „ 32 
do X 1 * 77 = 04091786. 


And - — 0,c91786 = 1,241 547 


And / 50x11 = 23,452. 


Then (7, 241547 * 23,452 & u)= 320,23456 
is the area of the ſegment. 


Quz$sT10N- KX. 


A, B, and C, bought a circular » 34 inches 
in diameter, which colt them 5 f. 64. ag 
15.4. Bis. 10 d. andC 35. 44. now they agree that 
it Hull be divided. from the centre to the circum- 
fees; this ©," Jontd be ens nts ves filers; | 
whoſe areas ſhould bear the to each 
other, as the prices paid ; part of the circumſe- 


rence will fall 6 re, e ith the 


Now 14 K 14 = 8 1: 9154 195 


ſo 7. 6 dl. = 51: 12.44 = = C. 
25. 10 d. = 14164. 38. 4 d. = If. 
Ang 25329354 __ 


0:37 5 =410,5. 


Then 41, 5 0,0 = 27,36 
410,5X0,r416 = 58,15416:=B's 
410,5Xx0,16 = 68,415 —=C's 


of the 


No 


Again, le 1416::14: 2 clrenms. 


® (| Is f % 8 


66 


W 


f. 


Then 117, 280 x 0. of 


E NSURAT ION 19 


Ang 422924 _ 1 286 
:And — 3 . 
0,375 wi | 


=- 70 = ſhare 

117, 286 0,1416= 16,615. Fr of the 
117,286 * 0, 16 =19,547 = C's Jcircu, 
 _þAQrvEesT1ioNn XI. 

A, B, C, bought. @ grinding fans of 21 inches 
in diameter ; each paying a third ; what part of the 
diameter myfl-each grind down ? 

This queſtion is anſwer'd, by reckoning each 
man to grind away one third of the circular area. 

Now 21 * 4 bo »7854 = 346, 3614, the area, 


Then 349-3014 = 1186, 4538, each man's area. 


which taken from the whole, leaves 2 0,9076, for 
the area of the circle remaining, when one man 


has ground away his ſhare. 


And 1: 1,27324 : : 230,9076 : 294, whoſe 
ſquare root is 17,14, the diameter of two men's 


| ſhares next the centre. 


Again, 1: 1, 2732: 115.4838 : 147, whoſe 
ſquare root is 12,12, the diameter. of one man's 


ſhare next the centre. 


Then 21—17, 12=3,86 | is the breadth of the 
for the 1ſt man's ſhare. | 
Alſo 17,14—12,12=5 is the breadth of the ring 


.which the ad man is to grind away. 


And 12,12 is the diameter of the 3d man's ſhare. 
QursTION NII. 
A workman is emplozed ta ſet up a rail round a 


circular baſon at 12 feet diſtance; and to lay a gravel 
walk between the rail and bafon : The price of the 


rail at 55. a linear yard, and the walk at 15. 6d. 
@ ſquare yard: Now a line of 28,1267 yards flretch'd 
by ibe brint of the baſon,-wi.l with beth ends touch 


the rail: What will the workman's bill amount to? 


15 No 


178 4 Tnzarrsr off 
Now 29>1267 | 
* 


= 1979 
2 $53-# the diameter of the 


And 1: ee 3G : $Þ# : 1 167,9. 


—— = 24339501 the area, 
including the walk ot baſon. 


Now 12f, = 4 


yards. 
And — = the Gumetr of the 
554 —4 X2 Arn 


| Then d $3 . X r 
33342 ſquare yards is 


ow 167,9 X 0, 2.241,97 ago 4p — | 
And 621, 33344 X 0,075 . = 46,6 the price of 
the walk, 


Therefore 88 f. 11 . 64. the whok expnce. 


QuzsTr10N XIII. 


A gentleman has ardered a « plat of tus acer 
te be laid aut fronting his ; in this plat be would. 
have a regular eftagonal daſan, contarneng a quarter 


its ſides parallel to the fides of 
level walks of yards wide running 
cue A and fram the mille of oe each ſide, termina- 
S mae w, 
baſon : NY auelling theſe. 
walks come to, ar 16 d. @ ſquare yard? 


Now 4840 yards = 1 acre. 


Therefore 2208, the ſule 
of the 9— 98, 3869886 is | 
Aud 


MENSURATION. 155 
Ard LEE = 14850543 % fide of a — 
equal to the oftagona] baſon. * 
== 02 
eee 


Therefore — A 8 = 


461268 i the lng (inthe ll) of os ft 
walks. 

Then 42,461268 x 8 x 4 — 64 = 1294, 
760576 is the area of thefour walks in thediagonals. 


_ 19, 1085 +8] x 3.337064 = 24353 
17SS41 is 22 ot the Mt ont 


| And 24 35,2375540 — 1210 = 122542175541 
is the area of that walk. 
Then 3226,685589 is the area of all the grave! 
walks 


Hence the expence will be 215 C. 25. 34. 


1 6 PART 


ao 4 Txazarien of -- 


: 4 1 ; : | 7 * 
# 94 4 
p / ; = 3% : a . „ * - „44 „ . 4. . 
: = _— + . 5 1 — * 
- — — 
; | % |; 4 . 
8 * — * * : | = 


Of fold MEASUREMENT. 


Fhirdly, Methods of calculating 
2 end fuperfices 2 * be folds 
ures, 5 


r 


DEFPINTTTITOVNS. 


138. A2 is » Ggure contained under three 
depth, or thickneſs. 2 _- 


139. A folid whoſe baſes or ends are equal, pa- 
'ralle] and like rectiline plane and whoſe 
 fides are parallelograms, is called a priſm; and is 
— -from. the number of the ſides of its 


140. If 


MENSURATION. 8 
If the ends and fides uares, 
dad is calF's a cube. Plate "a * ” 
1. IF the baſe-or end is'a rectengle; the ſolid 


d 7422 
1 272 11 the ſolid 


R © 7 _—_ 
143. on 2 baſe, 
having on its fides right. I OR, whoſe 
vertices all meet in one and the ſame point; is 
call'd a rand; and is denominated from the 
number of the. ſides of its baſe. Fig. 4. 


1452 1 an the ſolid. is call'd 
27 245. Nil Sin which l. terminated by by a con- 


whereof di 
EE: end. ee 
ng 


B 


ſegments. 

pering folid be cut by. a 
plans ey: from the extremity of one ſide at 
the leſſer end, to the extremity of the oppolite fide 

at the other end, each of theſe pieces is called a 


tapering 
147. If 2 fruſtum of a ta 


com- 
ts will 


(or large 


the poin 
and theſe extents 


that 


the walls x 
red on a ſcals of inches, give the di- 


E 


between 


* 


to be uſed inſtead of the ſaid girt. 


1 
u 


_ 
mentions 


47222 FILL 7 


1 a 2 
$34 


. 


There 


MENSURATION. 18g 


149: PROPOSITION 1. 


To compute the round timber, by bav- 
n 


Cann L When the tree is firait; and the ends 
ore equal ; or nearly ſo. | 


ln 47 
circumference, length, and the product 
| is the ſolidity, CERES 30 on 


 Exan?Les 


I. What is the folid content of a tre compaſs. 
15 32 —— fret Te 


Now Y = & inches. | 
By decimals. | By duodecimals. 
$ inches o, ¶ ſeet EF... 
9)40_ (fee art. 9.) 8 
4 | 0.54 
*g 9 the length. > 9 
4-00 = 4 ſolid ieet. 4.o. o 


of one fourth of 


: 4 TAaIAT ITI 2 7 


III. iet is the folidity 
paſs is 11 inches ; and the length 40 3 feet 


of a tree, whoſe 1 


By decimals. By duodecimals. 
11 inc. „ 1 | 
& 0,916 0 wy M 

9)5500 o. 718 
6111 „0. 10. 1. 
9166 Na. ©. = 

$250 . 

984027 0. 394 

* 20.5 the length 33- 4 

420138 34 - © 4.6 

33611010 9 


2 3225 25 feet, oO 


s 33 


MEN-SURATION. 
Suppoſe a piece of timber is 9 1 feet 


185 
is the fo- 


IV. 


ine. = 2,583 feet | 
Xx. 3b5,2 inverted. 31 ine. 2.7 


: "$167 X 2.7 
1292 1. Gt. I 
2066 - > 
8: i, | 6.8.n 
6,673 XN. _ 
E 24 the length o. 2 50 
26692 16.0 
13346 1 144 


260152 feet the ſolidity. 160. 2. 00 


Note, If the tree is crooked, its length muſt not 
be meaſured on either the convex, or concave fide 
.of 36 


150. C48 E ll, 


— wv 4 Ree 


cas — TY — 


136 4 Tnrarisn of 
150. © x's U. When the trees taper, or aae- 


RU TZ. Gird the tree in as places as 
are thought neceſſary : the ſum of the girds 
divided by their number, gives (as thought by 
workmen,) the mean compaſs ; and the fourth of 
the mean compaſs ſquared and multiplied by the 
length, gives the ſolidity. 


Ex. VI. ei tw 16 flee bing, is ginked ts 
Hur places ; in the fr/t, en ot, th ons 
4 Sir. the third 4. 9 in. ; and the fourth, is 3. 
g in.; what is the ſolidity ? | 


n 
And 7 = 1. 2. the quarter compaſs. 
CL 
1.2 
* 1. 2 
0.2.4 
=, 
I . 4+. 4 
X15 = length. 


20. 5 o the ſolidity. 


N w— . A... 


151. Becauſe 


MENSURATION. 187 

151. Becauſe of the great irregularity in the 
growth of timber, ly fuch as is moſt uſeful 
in ſhip- building. The of 2a mean out of 
ſeveral girts or dimenſions not being ſufficiently 
accurate, the method now chiefly uſed, is to 
meaſure the tree into as 4 uniform lengths as 
rr it proper; and then to 
multiply each length by its proper tranſverſe di- 
ns; and by adding the ſolidities of the ſe- 

veral lengths together, obtain the ſolidity of the 


T. CAS III. Branches or boughs 


two feet in compaſs; ( (or 6 ncher gn) ar 
reckon'd as timber, and their folidity - 


TC ETC, 


So much of the trunk, as meaſures leſs than 2 
2 — is not eſteemed timber. 


O0 O 


8 
| 
7 


153. Casg IV. 


188 A TuzxzaT1iSE of 
153. C as x IV. When the trees have their bark as. 


In meaſuring ſuch timber for fale, tis common 
to make an allowance to the buyer, an account of 
the bark; thus in oak, -.,*, or 5 part of the eir-' 
cumference is deducted ; but the allowance for the 
batk of elm, beach, aſbe, & is leſs : This dedue-" 
tion being made, is ſuppoſed to reduce the com- 
paſs, to p which the tree will have, when the 
bark is ſtripped off. Therefore, 

RuL z. From the gi given circumference, ſubduQ 
the allowance for bark ; 8 wich the remaining 

ompaſs find the ſolidity as before. 2 

"= VIII. 4n oat tree 43 45 f. 7 inches long, 


and 7 f. 8 inches quarter g 1 


Ar. 
feet 51411. 5.1.5. — the Glidity. 


x54. CA V. When timber is to be reduced to loads. 
Meaſurers and-workmen, reckon 40 feet of un- 


22 50 feet of hewn timber, 


MENSURATION. ug 

e load, ſuppos'd to a ton, or 20 hundred 
: For, ſay they timber is meaſured 

by e near exact; but rough 
timber, bythe girt, . quarter compaſs, ) which 
is abaut + leſs than exact; therefore in the buy- 
.ing of timber, it amounts to much. the fame, 
whether-it be meaſured by the giri, at 40 feet ſolid 
2.2 bg 2*„ at 50 feet to a load; 


Ar Divide the in rough timber, 


TY 6.4: 6 * the folid.content. 


5 N loads. 3 
Ja the foregoing examples, are contained ill the 
varieties that occur in · the meaſuring of rough tim- 
| ber for ſale: But when timber is regularly and 
. Wnvothly hewn, 6— . 


171 170 f bs 
A 11 
1 12117111715 
1115721 

, i 
2 : Ig 1141 
I 1 1 ial bot? 


191 


31 feet, and of the compaſs 16 inches 


MENSURATIOLN. 
reguired the ſalidity. 


The Atb 


Firſt. By deeimals. 
The compaſs = (16 X 4 ) 64 inches = 5, 3 feet. 
By rule it. By rule ad. | 
; 2,844 = ſquare of compaſs 
75 feet = 2, 583 = y, of length 
9487 (ſee art. 99.) 
227585 5 
28,4 1422722 
zi length 08888 
284 24=6X4)73,48147. (12,2469 


$533. — 3.2678 3.0617 of 4 add 
881,777 70,1136 3061 = of q 7 
X85990.0 Wn 3.3078 = ſum 
61724 © By rule 3d. 
7935 355,11 = ofolidity by the girt. 
441 | 11,0 =% 
* 3-674 =3of 5 
700171 0,367 = 7, of 4 
* 70,173 


—— — 


f 


Secondly. By duodecimals. 
2 By rule 2d," 0 
5-4 4 = ; compaſs. 


56 .10.8 A 
24=6x4)73.5.9-4 7 
ſubtract 3.4. 42 


the ſolidity=70 1. 3 


4 N of 


20 22. 5 the ſolid contents 


GW 
* 
oi 
— 

. 
= 


* 


— —— ———— — — — — — — 
- - 


MK NVS RATTON. 493 


Suppaſe the 
2 87 ler e . 


By decimals. 


8 — 
2555 Toll font. Then by rule 
25 * 36,73 * 3 A 722 


— 11. 8073.4. 1 

de n — 

ond. . 2 44 3 
| 2 3. 6. 2 — 


194 4 ui 95 
7 = 21 $ivedes = +. 240 


The ſolidity 720 N 7˙ „ 
6 f 


— 5.48 + 4 


It has been already obſery'd, that in muliphying 
feer, inches, ad by feet, inches, and parts, 
the ſuperficies expreſs'd by the product, may con- 
ſiſt of five denominations ; among which, are two 
. fequare inches, and ſquare 
parts: So in cubing of linear dimenſions, the ſolid 
expreſſed by the ptaduct, may have ſeven different 
places ; among theſe are four terms, beſtde eubic 
teet, cubic inches, and cubic parts; that is, ewo 
places between eubic feet, and cubic inches ; and 
ro places between eubte inches, and cubic parts. 

To reduce, to cubic inches, the names between 
its place, and that of feet. 


long, 2 part bros „ and a 


MENSURATION. 195 


R L z. Multiply the left-hand place by tz; 
to the I he- hand place; and 12 
times this ſum will be cubi 


The fame rule will ferve to reduce to cubic 


parts, the names between its place, and that of 
cubic inches. 


7 the be td 
Nen oo ne cop 
e inches and parts ? 


Here the place of thirds, is cubic inches ; and 
that of ſixths, is cubic parts. 

Therefore 8. 7”. 9 = 10J'.9” = 1245”, 

And SIV . uv. 4% = 7IV . 14 = $66v1. 
ioc. f. 1245. i.. 806c. p. = icf.. 


n of the linear dimenſions af 


he ſeconds, are parallelopipeds, either of a 
Jars and a part thick. on of 


are n of a foot 
part thick; or, of an 
inch long, an inch broad, and a part thick. 

6. The fifths, are 'parallelopipeds, of an inch 
long, a part wide, and a part thick, 

7. The faxths, are cubic parts. 


K 2 S E C- 


496 1 TI EZAT IS of 


SECTION I. 
Of divers ſolids, bounded by right-lin'd and 


PROPOSITION U. 


Gi ven the linear dimenſions. of a cube, ara 
F-/ "a or of any priſm. 70 find 


EXAMPLE 1. 


Er. 


Now na 2012 = 144, the-area of the end. 
.And.144:x.12 = 1728, the inches in a foot. 


EXANPLE u. 


What folidity black of marble, 
length 2 10 2.4 (Kc) —— 


2 


Nr 


MENSURATION. ry 
£5 $09 * 3,5 =-20,125, the area of the- 


And 20,125 X 10.= 201,25 fect, the-ſolidity;- 


EXAMPLE UI. 


What is the . * 
7 gr Leys E 8 
1 


The ares of an equilateral ri whoſe fide 
is 7, is 0,433013. (by tad. I. p. 144.) 


1,5 K 1,5 & 20, 97427925 
ie n 55 © 0433093 79255 


Then, o, 97427925 X 18 = 17,5370265, the 


EXAMPLE IV. 


What is the folidity 
(AB) is 4 ' DIS 89 


2 * 2 * — the area of 
| And 3,1416 x 5 129594 


Toe PRO- 


198 A T2 I4 7182 * 
PROPOSITION ut. 


To find the folidity of a ; right 8 the 
meaſure of its baſe, or gregter end; and the 
perpendicular beight, or ante of the ends 


uy given. 


RULE. een 


Multiply the area of the baſe, or end, by a third 


part of the altitude, or lengſh; * 
the ſolidity. b 5 r 72 the 


1 = 


EXAMPLE "ny 


What is the ſaliduy le 
AC feet ; 1 BD 7 
. 


N n the area of the baſe. 
And, I = 8 =} of the height. 
Then, N 


EXAMPLE: u. 


I hat is the ſolidity pyrams 
15 An = 


The area of a hexagon, whoſe fide is 1, is found 


to be 2.598076. (by tab. I. p. 144.) 
And 1,5 X 1,5 X 5508070 5,3435671, the 
area of baſe. 


| Then, 5,845671 x : = 29,228355, the ſoli- 
dity. Fo 


 MENSURATION. ug 
PROPOSITION Ww. 

To find the ſolidity of a right cone, the length, 
or perpendienlar height, and the diameter, er 
circumference of the baſe being given. 


RULE. 


8 3 
n OT. 


cre. by 0,026526=4 of 
aid the yroduBt by ihe height, gives the folidity. 


EXAMPLE I. 


. e 
ir 1 3 5 

e . I. Fig. 5. 

Now 18 inches = 1,5. 


Then 1,6 x 1,8 2 x 16 2 8,8 
feet the dali 443 5 Gans 13 583575 


EXAMPLE II. 


tho the be 40 
22 ob A, ——— 


Then 40 x 40 x 0,0265 * 50 =-2126 feet the 


= 
159 % 0 


K 4 PRO- 


200 AA TarxTrsr of 
PROPOSITION v. 


Is @ right Bader. the length, and the A. 


the 
a of end Ls 


RULE, 


" Multiply the number 37616 by. the diameter, 
then the product 1 by the length, will* 
5, Melde the jrcumference by the length, 
uatpiy Ci 
and the: product will be the convex ſuperficies, 


EXAMPLE IE 


1 — 4 8 * 
2222 (Ac) Z: Hy hnkey, 
(AB) 60 inches PI. IL. Fig. 3. 


EXAMPEE II. 


What is-the circum 
e 


Now 100 inches 8, 3 ſeet; and 8, 3 * 14 
116, f feet the curve ſuperſicies. 5 
And 8.3 * 8.3 x 0, 7958 x 22 11,0527, the 

both the ends. 


area of 
"Then, 116,6 + 11,0527 = 127,7194, the: 
— " PR O- 


HENSURATION: wy 
PROPOSITLON- VI. 


To find the convex ſuperficies of a right cane 
1 erin of hes 2 nd he : 


| n FLEE 
is the convex 
the flant 
the baſe 


A 
18 Df 


7 1 


Then (24 x 0,5 x 32 g.) 384 is the convex 
—_ E 3 384 


„% Pa 


20z A TIAMAT 


PROPOSITION Vit + 


In e hho td are 
elike reg bow, the 1 99. 


to find the apt (S) 4 n 
ſures of (AB.ab). the two ub he, 2 . 


diftance (Ce) being known. Pl. II. Fig, 7. 


RVUTL E 1. Multipl one ſide of greater 
by one fide of the end. * _ 
2. To the product 64 one this of the ſquare 
of the difference of thoſe ſid X 


3. Multiply the ſum by the Ei. 
4. Then this product multiplied by the poly- 


gon's factor ( in tab. I. p. 144.) — — 


Or 8 = Abxab ce N. 


E Xx AMP I. E I. 


hat is the phi of th tum of « Cass. 
ramid, one fide of the greater end being 18 
that of the leſſer end, 15 inches, and the 475 8 68 


enches ? 


Now 


MENSURATION. 203 
Now 18—15=3 the difference of the ſides. 


And ES the thitd part helmet of chat dit 


Fas, 


'Then GET rey is · the folidiry 
required. | 


EXAMPLE II. 


What is the ſolidity of the hexagon 
pyramid ; 1 ef nd got? rye 


of the hſſer and, 2 fett ; ena 12 feet ? 


Wie dene 44 = os is 3 of the 
8 the difference of the ſides. 


77 7057 15 12 X 2, 98076 gives 197, 
453776 3776 Be Sh requires? 


Ir a 1 8 be of any 
other figure than that of a regular polygon ; find 
the fide of'a ſquare, whoſe rea ſhall be equal to 
the area of the greater end, and do the ſame for 
the leſſer end; . 


OL 1 2 - - - 


wu # .£ a 8 x 
* = v 3 = 2 : * 333 
I = * 1 
6 PRO- 
„ — - * 


204 4 TxraTi3n off 
PROPOSITION VIL 


To find the ſolidity (S) of the frafum of « 

Fight ———_ (Ce), and the 
CF | * . 

rw — T cach end being given. 

Pl. H. Fig 8. e 


R UL. E. 


7. Multiply the Lan. } at one end, by that 
at the other. 985 | 5 


2. Tothe prod. ace ſqua.of thoſe Sum 

3. Multiply mana. I 

4. The produdt multip. by the Ne. es ve * 
will give the ſolidity. F 


ole 


EXAMPLE I. 
Mat is the ſalidity of the m of a cone, the 


diameter of the greattr end being 4 feet; that of the 
er end, 2 feet; and the altitude 9 feet ? 


Now 4 x 2=8, the product of the two diameters. 
And 4x 4=16: 2x2=4 : 87164428. 
Then 23 x &, 2618 h, 9730 feet, the ſolidity. 


E Xe 


HMENSURATION. 2 


EXAMPLE u. 


ITE 
x 
X 
5 
FS 
Ar 
8 
2 
* 
F 


required. 
The Rule of Prop. VIE. will find the ſo- 
a fruſtum of a cone, by uſing 


10 


5 


r 


Rule of Prop. VILL will rv for Prop 
by making a like change. 


4 
=> 


oy 


* 


how to bo? regular ; 
ale ets be inet, thee iv. need of having we. 
courſe to any other directions than thoſe given in 
the firſt propoſition ; and as all p e and cones, 
— war 


Du ee gi, 


PRO: 


206 1 Tara vYy / 
PRO POSIT ON IX. 


© Te fad —— of the fouls of 


. „ cone; tht gef the flaws gur; and 
. me. | Vr 


3 SO 


ROLE. 
1 0 — 


Circambe. by o, 
the product n _— — 
9 i". 4 


x 1A 1 1 1 


u 'is tht tie Wy of 
vile cone ; the diane 
you and the longth of the 


y 42 
r 


5 
Nei the un of the diameters. 
* eee 


1 % 


11 1 
244 TERRY 3 Bi-5 1 


Kell. 2110 1301 8 . 
2 0; £44] 


? 


wk — . Grains 
4 
PR O- 


M EN:SURdQ4TITON. 203 
n X. 
N e 2 

e 
8: 2 * e 
| x 1744 
Multiply the hight of th b. by the 3 te 
of the greater Lud. 
[6 } of 


Divide the pe by the dit of the { 


the two ends; and the quotient will be the | 
of io _ 


Cc x AB 


—"AB—ab 
N I. 


Or CD 


bes friftum Ku Eri. amid; er, 
. 
feet ; 2 


Af, B 
in & feet : What 
the height of that pyramid 
Now 57505 te Aliens ol. the 4. 
( eu 


r EXAMTTZE fl. 
A fee, @ cem e ft 
9 end is 83 ; that of the Tier 
$4 inches; and the altitude is 12 feet; > 
altitude of the cone ? 
Now 83—54=29 inches, which is 2,416 feet, 
the difference of »» and 83 inches = 
6,916 feet. 


263 5 4 Ta 477 *r of ck. 
PROPOSITION Xt, 


n is @ conical piece F timber, the diameter of 
| whoſe baſe is 18 inches, and the length 12. fat: What 
diflance from the vertex muſt the ſaw be applied, to 
cut it into dus pieces of equal ſolidity 

Now 18 inches = 1,5-feet. 

And. 1,51,52012X0,2618=7,0686 feet the 
folidity ; half thereof, is 3,5343. 

And a K 1a x12 178 the cube of the length. 

Then 7,0696: 1728 : : 3,363: 864, whole 
| cube root is 9,524; and 10 far from the verwn, 


” 


„ p RO. 


MENSURATION. 29g 
, PROPOSITION. E 


ee gives its length or 
bag ales the lngth and breadth of each 

Note, A vrifmneid is a folid contain'd under fix 
Planes; ene 
and of the other four ſides, each oppoſite 


115 


+ 


aþ 
2 


E 


if 


is the 
— a hes ws 
by 6 and the length, or height, 60 inches 


— 8e 8 64; and —— 22. =68, 


Then 68+12X8+ 8X — 
Or, 8+ +I x12=132; und 6 T Z 8280. 


Then 132+ 80x20=4240 is the MER . 


210 ' £'TxratiSn of | 


| Ane, 
ily of } 2 
ap 1555 Seng 


. Far bang hows 


Whew of At re pyram 
tas rater | 
RG ang } , 


ſum, multiply dl 
S 


ane Mind of.« 


N 


een & 2b * ee. 


"SKA LICE LK. 


ei is . rar 
the, greater en is 15 ROY 
17 als the . 


MENSURATION. u. 
FP 1,5X1,5=2,25, the ſquare of the greater 


1,5X 1,2 | "FIR 

Then neee. he 
of the greater hoof. 1 Nai 037 
Again, 1,25 x D 4 
Then (125825 e =} 4.iFis the foi 
dity of the lefler ungula. 


J n av.” 


In « conical fru, the diag 
tance of the te ends 
Jud the hkity of cach buf: when * 
* er vE (Fig. 8.) 


For the greater koof (5). 8 
R UL K. 


8 8 * 


. the Cubes ef the two 


- Des he vide da Gene of 
—— the: eint, dy the height. 

y 
The will 
ad 8 1 2 give 


For 


212 4 Tanaris of 
For: the leſſer hoof (s).. 
| RULE. 


Frem the root of the product of the cubes 
of the two di 5, take the cube of the leſſer 
diameter. 

Divide the. remainder by. the — 


EXAMPLE. . 


There is. @ conical the dametr of the 
— TT ns 
the bright 9 fr; what is the f of each hoof 


Now (44X 4=)64 is the cude of the greater 
. (kaxa& 12855 the cube of the lefſer du- 


AIG 64 x $=5123 whole ſquare root i is 22,6272. | 
Then (DEEP xgxoatt=) 48,7418 


the folidity of the — hoof. 
22,60272—8 
And —— eeestt- res is 


(the flidiry.of the leſſer hoof. 


SE - 


ö 


MENSURATION. 21 
SECT140 * Iv. 
'Of # ſphere and its parts. 
PROPOSITION XV. 
Lead the. ſuperficies of 4 ſphere or globe. 


1. The damctr being bnown, 
R v1. x. Multiply the ſquare of the 

21416; (=p) and the produit i the eee 
Ex. i hat is the ſuperficieraf 4 ſphere, whoſe di- 


ameter. is 11 feet ? . 


Then 1. 3 x 1,4 x 3, 1416 = 5,53506 feet is the 


Il. The circumference of @ circle billing that 


ſphere being known. 
R uz. Multiply the * of the circum- 
ference by 0,31832 3 (=3) and the probutt is 


Ex 


214 22A of 
Ex. dat is the ws 

frets RS 7 2 

— 25.3852 


MA 


— 


Rur z. | the diameter by the circum- 
ference, and the rd is the ee | 


Ex. What is e, 


e is 15 feet, 
t = 421838 =) 5,58506 is the ſuper- 


„ whoſe di- 
is 141888 


Fea?” 


PROPOSITION XVI. 
Wann. . 


n 


* 


| 1 The diameter being Inn. 
| RuLE. r the cube of the diameter by 
©,5236 (SH) mad the product is the Ehr. 


Ex. What is the ſolidity of @ ſphere, wht die 


Meter is 175 feet ? 


MENSURATFION. 4486 
Then (1, 3, x „* 1,3 X0,5236= ) u feet 


is the folidiry: - * | 
— * —ͤ— — —ſ — — 
_ I . f a tirele abe that 
ſphere being known. | 


RULE, Multiply x cube of the ents 
by 6,016887 3 (= =) 2 the produ& is the 


What the ſalid a 
ref.. 


Then (4,1888 x 4.1888 x 4.1888 * 
1,2411 is the ſolid content. ah 


« . a: 


If the aber fies and die a 


Ru z. Multiply the ſuperßcies by one fixth 
of the Goon, e 


* What i he dl of « ptr 8 whoſe diametor 
.. * 


Then (ame) 1,2411 feet is the 
| anne, 


1 


215 A1 Tuxrarrir ff 


WW. — 


. KK - Multiply the ſuperſteĩes by the circum- 
anne, and the product — by 005305 


{=7 p ) gives the Galidity. 
E x. What is the folidity 
| oier is 5.98508, and whoſe Ag of « thre who jr 
Mu. ( 5+5850f x 421888 x 0,05305=) 1, 241 * 
y of oo -— Dad to two 


"Nate, 
thirds of its ci 


5 PROPOSITION XVIL 


The fuperfie nm 

1. To find the diametes. 
Nr. Multiply the ſquare root of the ſuper- 
kcies by 0:56419/(=v/F- «ade produf will ' 
be the diameter, 


Ex. What v the diameter of that ſphere, 
ſuper ice $+5852 feet ? * 


Now Now v/ 5-585 $-5852=2,3533- 


| — is the dia- 
meter required, 


N. 


MENSURATION. 21 
II. Ti | the 2 | ; o = . 
N s find the circumference of a circle biſeting 


RuLs. Malcigly the ſquare root of the ſuper- 
tficies by 1; =++/p) and the product will be 
— by 27265, ( product will be 


Ex. If . ; . . bl 
. what is the cir 
_ Then (\/.5,5852-x-1,77245=) os 


K* 


mne 
'RvuLzx. Multiply the - ſuperficies, its ſquare 
root, and 0,0940316 (N inually, the 


r . $o5852 3 required the fo 


Then (5,5852 x „ 5;5852 x 0; 2 =) 
— furs? 0,0940316=) 


1,2411 iS the 


r  *© 


i218 4 TIA of | 


PROPOSITION _ - 
"The dit of bo hong noun, 
J. „ Ts : 
Rv v3. The cube mot 6f the Eh multi- 
.plied by (Vz will give the diameter, 


Ex. Neguired the — of that fle, whoſe 
alley ir 12,2411 t 2 | 


Now rt 1.24112 1,074655. 
um — | 


a * 
_- 8 8 ** WW *** ** _ 


, _ _ — 
5 * — g 


II. To the a 
. eme. * 


Rur x. — ub rot of the ſolidity 
y 3.9% = Ve the a will be the 
«Circumference. 


E x. If the ſalidity is 1,2411; nn 


ccumference ? 


3 
Then (/ 1, 241m x 3,897½% =) 4,1888 is 


III. 


 MENSURATION. 219 
III. To find the fuperficres. 


RuLe. The cube root of the folidity multiplied | 


and the 6 (= 
WE ht (= v 369) 


Ex. If the ſolidity is n; what 5s the ſupers 
cis f 


Now y/ F248 = = 1026633 
Then (1, 74655 X 1, 
perficies 


6 = 
5.928 974 815 a 4835976 =) 


* P k ac 


— 


PROPOSITION xxx. 
To find the convex ſuperſicies (s) of 4 ſexment 
of « ſphere cut off by « plane. 


1. The diameter (BA) of the ſpbere, and the beizht 
(DE) of the fyment (FEG) being bnown, PI, li. 


Kurz. Multiply the diameter of the ſphere 
the height of the ; then the product multi- 
A 


| Ors=ABx DE x p. 


Ex. What is the fuperfcies of a hs 
2p 14 22 a hho 2 


Then (21 x 4,5 „ mow = 8812, is 
the convex ſuperficies. 1 * 


L 2 II. The 


220 4 T1471 one” 


II. The diameter , ſegmary, 
and its height (DE) 14 gg — 


Rur z. To the. + of the diameter of the 
— ns em give N re- 


quired. 


Ors F 287 . 


Ex. What is.the convex that ſphovi- 


ſuper ficies of 
| the diameter 
r 1723368, 


Now 17, 23368 & 17,23368 = 296,999, Ce. 
Or 297. 
And 4, 5x 2 = 8. 


Then (297 + 81 x 0,8 ) 296, 8812 is 
the ſuper cies required, —— 


PRO POSITION XX. 


To find the ſolidity (S) of « ſeqment of 6. 
ſphere. 


4 The diameter (PG) of the bſo of th f 
and its height (ED) being known. II. Fig. 10. 
Ru Lz. To thrice the ſquare of (FD) half the 
diameter of the. haſe, add the ſquare of the height 
(DE,) multiply the ſum by the height ; then the 
product multiplied by,0,5236 will * the . 

— 


OcrS=3DF + DE * DE * 


Ex. 
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Ex. Wheat is the foli ſpherical ſegment, 
the diameter "he bas ing 17,22368 22 


its lit he 4.5 
Now , — * 3= 222,35. 


And 4,5 * 4,5 20, 25. 


Then 1222,75 + 20,25 X 4,5 X e, 5235 =) 
572,5566'iv the folidity tequired. 


Or $=JAB—2 BE. DE 2. 


Ex. he @ lere whoſe diameter is 21 ; what is the 


 ſlidity of @ thereof, whiſe'beight is 4,5 7 
Now 21 X 324-5 » 2 254. 


And 7 5 1 2 A 3 cs} 
Then (54 75 & 0,5239 =) $72,5500 18 
the ſolidity fought. 


PRO 
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PROPOSITION XXL. 


Ti be convex pars 
3 bo frultem. 0 of _ 


I. The diameter (AB=0) of the fibers ond ate 
breadth (MN —=b) 3 ＋ or diſtunte of the pa- 


mung Pl. II. Fig. 10. 


RuLE. My the diameter of the ſphere þ 
the breadth of the zone; the product multiplied 


by 3-2416 (=p) will give the „ 
Or s Ah. e oh, na 
Ex. What is the convex ſurface of 4 ſpherical 
_ eee. 


Then 25 * 4 * 31416 = 31406 the conv 


— 1 


HI. Hoving the diameters (HI, KL I] of the 
Ne Hig te dune = 55 


RuLE. Find the diameter of the ſphere (by 
Prop. XXIII. n the convex 


furface by the former rule. 


Ex. 


tance of the greater end from the centre. 
And 3,5 x2=7. | 1 
Ae x 24 x 7 + ”=625,wheſe ſquare root is 25. 
Then 25 x 4 Xx 3,14i6 = 314,i6 the convex 


Ex. II. What is the convex ſurface of a ſpberical 
„ 
the diameter of the greater and 24, and that of: the 
＋. nd 20; the centre of the ſphere hint between 
Dy 


Now Zx=+ 11x 11—=X= 
— 2 s the dif 
1172 n 
tance of the greater end from the center. 
And 3, 5 & 227. | | 
Alſo 24 K 24 x 7 + 7 =625, whoſe ſquate toot 
is 25, the diameter of the ſphere. 
Then 25 X 11 X 3,1416 = 863,04 f 
inches, the convex ſurface, 


Ly III. Ben 
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III. Vb the diameter (HG=c) and height 
(DE=v) of @ ſegment cut from a hemiſphere, is 
tiven; the convex ſurface (: )of the remainder (HIBA) 
may be thus found. Pl. Il. Fig. 10. 


RULE. 


1. Divide the fourth power of the diameter by. 
thirty-two times the ſquare of the height, 


20 X 20X20X20 _ 


Then 187, 5 & 3,1416 = 589,05 the conver 
ſurface required. = 


PRO- 


—_— W 


their diſtance (MN =b) being known. 
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PROPOSITION XXIL 
To find the ſolidity (S) of « 


ſpherical zone, - 
the radius (MI, NL IJ of each end, and 


| RvuLs. To the ſquare of the two radius's add 
one third of the ſquare of the height : The ſum 
multiplied by the height, and the product by 
1,5708, gives the ſolidity. 


or 8 = nr 2. 


ee 1 Br 1 a Thos... LH 
Then 249, & 4 X 1, 57080 = 1566, 61 12 the 
ſolidity. : . 
DEFINITION 
A circular ſpindle, is a folid deſcribed by the ro- 


tation of a circular t about its chord: The 
circle of which the is a part, call, the 


prime aircie ; and the diſtance of its centre from 
that of the (middle of the chord, or) centre of 


the ſpindle, call the central diſtance. 


Ls PR O- 
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PROPOSITION Aim. 


In the fruftum (EFHG) of « acute fin 
dle(AFBE); wherein, tbe diameter (FE =2D) 
ng thre the centre (Dl, a diameter 
(H=) in another place, amd the diſtance 
(DI=5} of thoſe diameters are known; 10 
=- the central 2 (CD N). Pl. II. 

ig. 11. 


RULE. 


The difference of the ſquares of the half dia- 
meters, taken from the ſquaie of their diſtance, 
and the remainder divided by the difference of the 
diameters, gives the central diſtance. 


bb — DD —a4 
D—7 


| The central diftance, added to half the 
diameter, gives the radius of the prime 


Or x = 


Nr 


Ex. In the fruſium „ le Sindh, whoſe 
greateſt dame EF. leer GH = 16; and 
their diſtance DI=2 al Required the central diflance 
CD, and radius C VERY, | 


And (2 23 25 is the radius of the prime 


PR O- 
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PROPOSITION. XXIV. 
To fad ah bi (8) of + rele ink» 
its length (AB=I), and greater 
(EF=D) being knows. | 
8 
1, Find the radius (CE r) of the prime cir- 


cle, and central diſtance (CD.) (Obſerving, 
that in this caſe, the lefler diameter o.) 


ad, Find the area (a of a circular zone, whoſe 
breadth (AB) is equal to the length of tue ſpindle; 
and the chord (=2CD) rr ryan 
to twice the central diſtance. 


M the the central diſtance 
oF e nt — , 


4th, To the ſquare of the radius, add twice 
the ſquare of the central diftance, r the 
4d 8. two thirds of the length, call the pro- 


3th, Then A taken from B, and the remainder 
multiplied by 3, 1416, will give the lady. 


oY 2 


L 6 EX. 


228 4 — ef 


EXAMPLE. 


: is the folidity culer ftindle, 
length 2 48 — 


— 72) 25 is the radius of the prime 
circle. 2 


Alſo 6 8 i the area of the 
2 36,612238 is generating 


: 


x 48 + 636,611238 x2=) 
1945,222476 i is the area of the zone. 


And ( 1948.222456 K 7=) 13616, 557332 A. 
Alf (25 +2 x7] ** 482 231 36=B. 


Conſequently(B—A=)g9519,462668 x 3,1416=) 
29906, 2792 is the olidity required. wy 


PRO-« 


MENSURATION. uy 


PROPOSITION XXV. 


Fo find the ſolidity; (S) of 4 fruftum, of a 
„ wherein, one end. (EF) 
he the centre (D): The diameters 


(EF,GH) of thoſe ends, and their diſtance 
being known. 


R UL E. 


Find the central diſtance (CD ==), and the 
radius (CE =») of the prime circle, 


Find the area (a) of a circular zone, wherein, 
one end, (or chord,) is equal to the fruſtum's 
leſſer diameter added to twice the central diſ- 
tance (or = 2 CD + HG) ; the other end, equal 
to the diameter of the prime circle ; and the 
breadth, equal to the given diſtance (DI) of the 
diameters z multiply this zone by the central diſ- 
tance, call the DAR. 20> tA mn on) 

To the ſquare of the radius of the prime circle, 
add the ſquare of the central diſtance ; from the 
ſum, take a third of the ſquare of the length; 
multiply the remainder by the length ; call the 


product B. 


Or B = . 


Then & wn fre Bu antics anatots me. 
tiplied by 3,1416 will give the ſolidity required. 


Ex. 


4 Txzuarion ff 


a N 


e 


Now 7 is the central diſtance, and 25 is the 
radius. 


pm. rac 
Therefore (879, 36 35 x 7) 6156,9445= 
— +71 — : x20\ 1 


bees 1476 =) 106255 

che ſolidity ſought. 
This rule is of uſe in finding the content of 
fuch caſks, as are in the form of circular ſpindles. 


PR O- 
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PROPOSITION XXv:t. 

To find the al content of 4 circular 

| ſpindle, whoſe length and greateſt diameter 


RULE. 


Find the radius of the prime circle, and the 
central diſtance; and alfo, the length of the ate 


of the generating ſegment. 


Multiply the radius of the prime circle by the 
length of the ſpindle ; divide the product by the 

central diſtance ; from the ſu the 
length of the arc; multiply the remainder by 
twice the central diftance ; the product multiplied 


by 3, 1416, will give the ſuperficies ER 


EXAMPLE. 


Me ts the; ial content of a cireular ſpind]: 
u boſe length is 48 z and its gratz, diamater is 36 ? 


Now 25 will be found for the radius; 5 for the 
central diftance ; and — ETgT' 
* 


Then —— x7X2x 3.468) 


4709, 794 is the ſuperſicies required. 


PR O- 
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PRO POS! TION XVI 


To find the convex -ſuperficies of the 
tum of circular ſpindle, A 72 
| paſſes thro the tentre : The diameters of thoſe 
IS, ond thelr ame Jake kaviw- 


R U L E. 
Find the-central diftance, and the radius of the 


circle. 

Seek the de in tables) correſponding to a 
fine Ns bY ven length. of the 
fruſtum, by the radius of ths pln clicks mul. 
tiply theſe degrees by 0,0174534, and by the cen- 
tral diſtance ; ſubtract the product from the 

of the fruſtum ; the remainder multiphed by the 
circumference. of the prime circle, will give the 
convex ſurface required. 


EXAMPLE. 


LS that of the Eifer end 16; 
and their d;flance 20? 


Now 7 is the central diſtance, and a5 is the 
323 FIT OI 


And = 0 is the fine of 53,13 degrees. 
Alſo(25 x 2 x ,1416=)157,08 is the cireumſe. 
Then 53,13 x 0,0174534 X 7 =6,49103- 

Therefore (20-6, 49 2 ** 157,08=) 2121,989 
is the — ſought. «TS. 
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SECTION v. 
PxacTticat Cu STI. 
QUESTION I. 


F OW many 3 inch cubti may be cut out of @ 12 
H nba? * 7 
Now -—= 4the number of 3 inches in one fide 
of a 12 inch cube. 5 
Then 4 X 4 * 4 = 64; the number of 3 inch 
cubes contain'd in a 12 inch cube. 


QUESTION. I. 


Now 6x 6 x 6= 1265 the ſolidity of the piece 
borrowed. 

And 3x 3 3=27- : 

"Therefore 27 x 2= 54, the ſolidity of the pieces 


QUES- 
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QUESTION. III. 


One beſpoke an iron roller br garden, the out- 

diameter was to be 20 1 ; length of the roller, 
50 inches; and thickneſs of the metal, 14 inch; now- 
Juppoſeng every cube ineb weighs 4 ounces ; what 
wall he wha come to af. 324, fer Bb? 


Now 11 X2 = 23, the 22— and 
61% | 


Then 20 * 20 * 0,7854 = 314,66; nd 27 N 
17 K 0, 2854 = 226, 9806. 


Therefore 314,16—226,9806 = 87,794. 
, And 87,1794 X 50 = 4358.97 the Glidicy 


But 44ex. = 0,265625 B- 

Therefore 1 ich. 0,2656 5 2: FB 
212573514. . :4358, 97 

And 3;d. = 0,0135418 C · 

Therefore 1 5: 2.18. 1 A . 


15,679 ( · Ge. = 1 1. 7d. the 
of the roller. ＋ 15 112 


QU ES 
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QUESTION w. 


Maſon has fet h fhone © Jamp-poſis each 
of @ 16 inch /quare prramidal fhaſt of 7 
e ele pedeſtal of 18 9.7 
ſquare, and y feet bigh : What wilt they come to, at 
25. 6d. «foot? Ws 


Now 18 inches = 1,5 feet, one fide of the baſe 
of the pedeſtal. 


And 6 & Is & bet, the folidity of 
one 5 * 56 


Allo 16 inches = 1,3 feet. 


| Now 1,9 x 1,3 * — 2 — 210. the ſolidity of 
Then 6,75 + 4-144 = e the ſolidity of 
one poſt, © = * POW” 
And 10,8g814 x 2 = 21,7963 the ſolidity of 
both 
Now an 64.=0,125{- 


Then 1 f.: 0,1280. : 20,7963" nub 
Or 2. 147. 64. the whole expence. 
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QUESTION v: 


whe hoſe. 37.6998 . , height 243 
oct 


os with B,. for @ fine perpbyry 
obs _ "the } 10. 4 


be Ae he 7 6 
wil re fr of th pi fan 


Now % * % * 0,026 X 24 = an 
. he cons: 529 


And 5 X'5 X 4,828427 x = 965.6854 the 


Therefore 9526856 — * 
Therefore 965 8 „„ 
Then if 1inch : rr 60,8969: 97345 
. 25. 8:2. the fam 4 muß zie to beet 


QUzSTION VI. 


What will the 222 
baſe bg feet, e L et 118 fun 


Now 1: 0, 318 20,77 the dia- 
n 0 ws 716 


371776 
And = 10,185888, the radius. 
Again, 


118 x 118. = 13924 ; and 10, 185888 
*. 10, 185888 = 103, 7523, Sc. 

Then 13924 . 103, 52314027, 523; whoſe 
ſquare root is 118, 43 feet, the ſlant fide. 


MENSURATION. 227 
| Their 11863 Z = m feet ; arid 


2 244. fo much will 


0.03 L. : : 421,084 yd. : : 1403624: 


.QUES'TION vn. 
One has in bis garden, a regular efiagenabpyra- 
. mid, F 7. feet high, with. a tubical dial fixed is it: 


vertex ; one fide of the-cube is gu Squab ts ane. fide of the 
grand al „ Which is 9 inches ; iubat mill the gild- 
n | 
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* $427 x x$8= 30492 the pyramid's ſu- 


Alfo 9 nextel the ſugerficies of the cube. 
2 r the ſuperficies of 


And 1 inch. : o, o. (=28): 2 : 35362 © 
29,46f.- 
Or 291. 97. 244 the whole expence. 


QUESTION unt. 


E fr that of the her md, 15 feet; and the 
hgh of th Pt le fr ; 


Now * = 1,26. 


And 1, 25 X 1, 25 = 1, 5625. 
1 * 6 haſe 
n 04 — 1, 5625 = 62,4375, W uare 
root is 7,9 SS ES, | 
Alo4X4= 16; 1,5 Xx 1,5 = 2725 5 4 * 


24:2 * o 182 50,1 
23 2 * _ * 
O,bf-: : 30, 154 1 
230, 14. 10285 expence Wa whole. 


QUESs- 


—— — ooo 


QUESTION IX. 


" Suppoſe @ church-ſpire was to be built of -an a- 
emal form ; one fide of the greater end m be'22 feet; 
one ſide of the leſſer end, to be 12, 5 ft; and the 
height 80 fret; but the inſide of the ſpire is to be run 
booked er the diameter of the baſe is td 
56 fret; and the diometer at top to be 28 feet ; 
2 .at 45. 6d. per foot folid. 
Now 12,5 X 24==300, the product of the ſides 
of the ends. 
And — 11,5 and 11,5 11,5 = 
132, 25. | 
132,25 8 
Conſequently 22S = 44,083 = to 3 of the 
Fquare of the difference of the two fdes. 


Then 300 + 44,083 x 80 x 4,828427 = 
— the ſolidity of the fruſtum of the py- 


Again 56 x iS = r568; 5628 = 28; 28 


x 28=7843 5 and 1568 + 261,2 
281829, 3. 


Then 1829, 3 x 80 * 0.5854 = 114940,072, 
the ſolidity of the euntainꝰd cone. 


Therefore 132910,5—1 14940,672=17 826 
feet, the ſolidity of the ſtone wor 909 


Then rf. ; o, 228. : e eee 
40434 45 21d. the colt. 


QAu Es- 
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QUESTION x. 
— to complete @ decoged Portiand 


Jag 01 he having made the upper part level, the 
of the froſt 257 r. the 


= . 
12; 1, the diameter of 


And 12,1 —6 = 6,2. 


909: : 38 : 22,095742, or 


Therefore 2 05, the half difference of 
the diameters. ( 
Then 32a X 12:= 144; 3.05 * 3,05 =9430253 
iN 75» whoſe ſquare root 


is 11,6, & | 

Then 6,1: 21,6: : 6: 11,4, c. the bei 

of the piece wanting. * 1 „ 

3 | 11.4 5 

And 6X 6 & 033854 * hee. 

feet, the ſolidity of the piece wanting. 
Then 1 f.: 0,154. : 1 2 16,1164. 

= 160. 25. 4d. r to compleat 


the cone. 


88 8 8 


Qu Es- 
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QUESTION XI. 


Three men bought a tapering piece of timber, which 
was IA one fide of the 
r re of the her « end, 
r feet ; and tbe length, ' L 


, are to baue equal ſhares ; what is the length 
of each man's piace 


Now (3 ar DEED — 18=) 78 the ſoli- 


dity of „ N (by Prop. VII.) 
(4 ) a5. of exch man's ſhare, 


( =) 27 is the length of the pyramid, 
X | 
nd 27 —18=9 ls is the length of the piece 
wanting. 


Whoſe folidity is. (1 x 1x Z= 2=)3. 
Therefore 78 + 3=81 is the folidiry of the py- 


Now 8: : If : 26+3: 7047; whoſe cube 
root is 19, 172. | 

Alſo 8r: 27]* ner Eng Ao 
root is 23,731. 


yy" = 3.269 e length of 


And 23,731 — 19,1 the of 
he ad — 4 72 = 4,559 length 


2 10,172 the length of the 
3d man r 
greater end towards the 


M QUE $S. 
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QUESTION xn. 


Two men purchaſe -@ piace of Eqyption granite, 
which is a conical frſtum, — 8 
greater diameter is 50 inches ;, the lefſer 20; and the 


length of the flant de, 40 inches ; And they agree to 
cut Nn 
ſelidity; and he wha takes the piece next te the greater 
end, ſhall pay to the other, 2 d. for or every ſquare inch 
difference between the whole ficies of #he two 
_peeces : How 7 
tefſer end ? | 


Nom 77 1 * * 
height of the fraftuin. | 

And _ 24,6, the height- os the 
piere wan > 
: . 
Alſo gol kX „ 


one's ſolidiey. 
And 200 1 
ſolidity of the piece 


Therefore — 
the ſolidity of the given fr 


And SIP = 18868,87 is the ende of cxch 


1 


Alſo 40360, 83: Th : : 258,097 + 38888, 87 
: 124756, 454 haſe cube root is 49,9, c. or 50 
* Inches. 


2" OE = auen. 


ene = mne 


Then 
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Then (50 — 24,6 =) 25, 2 inches meaſured 
from the leſſer end, and parallel to the axis, will 


give the place in the frultum where the ſeflion is 
to he made. 


„ : the diameter at 
* 50 © 30 4054. 


Now 7:40: 3: 27,387 the fant fide of 
the * AT ly * 

A 3 the flant fide of 
the lower fue: 


+ X 1, 08 X 8 21 
4235 8 . iir lower * 


And 20 + 40,54 * 1, 5708 x 27,387 = 2604, 
4103 the canvex ſurface of the upper f fruſtum. 


r X 0,7 $54= 1963,5 = area at the 


And 25 X 0.7854 =374,16=ares at the lefler 
end. 


m0 ag * 0.7854 = 3290,7981 = area a 


0745 1 8 + 1 5 + 1290,7 9812 

1 22 — = lower fr 

4441 + _ 129037 x: + . 
13688 the dug of the upper — 


e e e 


—— 1 4. 
is to recei who. er th 
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"QU'ESTION xi. 


- Suppoſe the gls, or ball, on the top of Se. Paul's 
the piling 


church to be 6 f. in diameter ; what 
. Fmercof came tg at 31 d. fer inch ſquare ? 


- Now 6 feet equal 7: inches. 
And 73,X 72 x 31416 =. 16286,0544 the ſu- 


ies. 
Then 1 inch: (34 d. g o,014583 C.:: 16286 
$0544 © 237>9935 £+3 . 195. 103 d. the 


ber is the weight of @ lenk, A, whoſe eutfule 
diameter is 36 inches; and the thickneſs. of the metal, 
z inches ; ſuppoſing a cubic inch 44 ounces ? | 


Now 16 — 3 * 2, = 10 inches, the inſide dia- 
r meter. 1 | ; 

And 16 ** #6 * 6 * 0, 3236 = 2144,6656. 

ZAlſo 10 * 10 * 10 & 0,5236 = 523, 6 the eu- 

herefere 2164. 0050 — 2. 1 55 
R „„ TT 
But 41 oz. = 0,28125 bb. 
Then 1: 0,5725: : 1620656 

* | 


238,247 bb 


* 
"_ 8 
19 


'QUES- 
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QU-E 8. T -O-N- xv. 


1 wants a cylindric ud of 3 feet deed, 
that ſhall hold twice as much as a veſſel of 28 inches 
div), ani 46 inches in didmiter throughout. What 
mai be the diameter of the required veſſel ? 


| Now J“ 057854 > 28 = 46333, 3792, the 
ATI: | * 


And 4633. 370 x 2 = 93066, 7584, the con- 


i; 7288 5,2877,- the area of the 
required 


s baſe. 
Then 1: 142732 : : 2585,1877 17 whale 


uare root is 57,37 the diameter of the required 
ſq $+-þ 37˙37 


QUESTION xv, 


Ole bas @ grainery 47 feet 8 inches long, 18 fart 

+ r e 
Le 
the dimenſions in the ſame proportion to other as 
the old one has 2 —— breadth and 
depth of the new one? 


M 3 Now 
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Now 47 feet 8 inches = 47,8 3 18 feet 5 inches 
„ 9 feet 7 inches 9, 583. 


Led 7 X 9,583 K — the 
the old Grainery. 


folid content of 


And EE * 4= 336564, ent con- 
* | A 


| 22. E 200 


Then 8412, 936: 208 2 2 
43 316, 866, &c. whoſe. 5 aer 
the length the new one. 


And 7,8 : 3 222 e the 
15. bee 7 ; 2905 


Therefore > 
the depth b 285. ee 


QUESTION XVI. 


— eee in bis park, © 


An 
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An acre = 4840 ſquare yards. 
And 4 acres = 19360 fquare yards. 
A quarter of 'a mile, is 440 yards. 
Or 1320 feet, the length- ef "the canal at ihe 
upper furface, 
Or 13a feet for the breadth of the canal at the 
And 1320 — 7 X 2 = 1306, the length at 


bottom. 

And 132 7 x2 = 118, the breadth at 
was. — = 

Then by. 12. 


124 « 1320 = 252120. 
Wes &. 


— 


And 118 + 22 1306 240304. 


Then 8 r 1148983, feet 
the content of 


* 2 a 
And 3 2 4(=18 x 785 = 354 3546.26. 


Then 1 floor: o, 225. (4A. 64.) : : 3542, 62 
. 797,0985. 


Or 797 L. 185. 2 d. the expence. 


M 4 QUES- 
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QUESTION XVII. 


he ule ed Jew ene 4 veſſel, which was the 
7 a core, with parallet end, and 9-feet long ; 
r 
* wW 
bat that one wa ee ts mach a the her 
Wet wore ths Gamers 


Note, A beer meaſure, is equal to 7M 
_ gallon, ure, is eq 
404,2633X 282 


Then 1728 = 65,9 736 the fliie of 
the veſſel in feet. 


Now 


655 
D „ z, the mean area, be- 
tween the areas of the ends of the veſſel. 

And (as the area of a circle) 1 : (to the ſquare of 
the diameter) 1, 2732 (.: : (fo is any other area:) 
7,3304: (to the ſquare of the diameter) , 3. 

Between the ſquares. of the terms 2 and 1, of 
the given ratio of the diameters, find a mean 
ſquare, 


Thus TZ7 +2 — vi N= Aten 


Then (a5 any mean area=) 2,2 : (to the ſquare 
of the greater extream =) 4: : (fo is any other 
mean area=) 9,2: (to the ſquare of its greater ex- 
tream =) 16; whole ſquare root 4, is the greater 
diameter. 
| And: 2 1:: 4: 2 feet the leſſer diameter. 


auES- 


MENSURATION. 249 
QUESTION Xl. 
* nn 
between them, 1 1 ph Let, that 
is, 4 draught to cach ; now the firfl having given it 
che, as they call it, 1s, drank till the 
_ _ 


o i TMA 


e 5.7 145096. 
8 HOTTETU 1 
And e ee | 


%%% te“ 8 22 
v 


nor I My N 


* e 

N N. dect en v > Ve 
Tres (an C3, e . 

bottom of the yo. = ETC 


Now 4,4 * 4443 2 4:23. = e 


8 


3 & z*\ 
7 Þ7 KCN 37S SIT... A 


— 1 OS Ao 01 7 wy 
Then 61,917 — 58,653 = = FINE .. 


Aud 4223 —37 = OS | robot! w 


$94 4 0401 9 JE? 4223" 


"7 . 
Then 21,253 * + 1 377g eubic 
1 bis Tin 
nee 38,705 ee inches, 


1% 455 42 - Brizdry 


N Fs 51 7551. nt * e, rb nd 


ä 


a 


i 


87 86. „„ . . obo | 


\ \ WW 9 


AN WWW 


0 es 
DOI 


* 
* 
” 


ry OT” LEASE EEE TELE LTD 


moo 


% WY 


oe 20 


| AM 10 X A RON. 8 
143 bella N als TY 2: Je 1is - 2013 al IN 3 


. FE 8 7 an 


of 7 2 4 Lot 15 
aq) eh. err 1 "ly 2 * 5 © is 


10 * 1 KR 1 nn n e 
23d N N 9932 FI 


1 1125 94 
f „ 62 1 1 «4008 


Re 0 2 * N. . AI. 


ihe ot TY 33 NE 


. bs 4 
2 » bbiggt 


a the 
f 3 1 
| »Þ> > 


en * 20; oll mt T9» 121372 21 1 aud” „8 G3 
** Ky: ut; 4 24 846 12 803 . 
2 The point (D) of curve, neareſt 
A) of d cen ARC}, and ht 3 
_ 


ry acute, is cn 
* line 6 ) dean me- WY 


IT is called the avis, (Fig. 2: 7) 
M 6 VII. In 


$ LES 


292 Lf Tavarren of 
vn. er 


„ 
n 


vm. . 
of the IT meets, the other fide (BA), of 
the cone, contiincd,”is — 3 * 
mm. l 3 


E 


| Mo 'Wig-25Þ + 

; be (DIL) eg chew? the 
Eto (DE) mg in the 
is called ' the — 0s ans 
Ian . (Fig. 2.) 


(AL, or GD or GD), « of the axe the axe (AB, 
e i cles an de n ( (Fig. 


p cither of its es, is called a fb 
reid : be Exel axis is called the axe of rotation ; 
and the other axis is called the revolving axe, | 


tranſverſe be the of rotation, 
EA 


eenjugate be the axe of rotation, 
lr rand Tak ai Jn 


9 


FAY 


* UA ON. 12933 | 


a * 


NW A figne the rotation of a 
parabola, or a . 
. 0 


. — 83 -_ — 
y in 3, £46 © ' 0 * . b * 0 © 4% . = J 
, Sw * N. 18 ae 7 n «i! >The, \ ds, \# 


„% ATA 


ee 


N F 


r an clligfs, any av of theſe four. berms 
be I Fan a 
e, C] OF E, cd, 
2 YourZ. (Plate III. 
Wah. 14 25 bie e A A 7 
My Reba, Freer cen- 
Jugate, ꝗ— —2— 


Fa RULE. 


i From the done of the bar —— 3 
Fugre of the e 
3 ie ET the 

is 
ordinate. | 


EXAMPLE. 


Suppoſe the half tranfuerſe (CB) 5 60; the l 


CD : and the ab CE 
Dare th date EF? ** — 


ME NSU RATION. ws 


? 5 
Or x = 7 44 . 22 155 8 RR Wer 


ot 17 013: | 


r 
| HI. 7e 


TIA of 


286 


v— — _— — — 


* * 
* « 
. * . 
* . 1 ) 
1 * 
* * * 
” 
a | the 


(CD), 


a 


half conjugate 


J 163 


4 
® 


EY 


and the 
quires the half tranfoerſe (CB) ? 
mw ( MC. Yak NI 
Pm (EIT )on wn 
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" dranfuerſe, the rdinate, and the 


ate 
RULE. 
From-the ſquare of the half tranſverſe, take 


abſciſs ; let the ſquare root. of 
a diviſor to the product of the 


EXAMPLE. 
Suppoſo the half tranfoerſe (CB) is 60; the 


EF) is 16; and the CE 2 
Repaired be blf enjoy? * (© )-is 36: 


PRO- 


258 4 TZ IAT of< 


PROPOSITION II. 


To find the periphery of an elligfs, the 
C 


RULE. 
f the ſum of the two diameters, by 


the. produQt will be the periphery, . 


EXAMPLE: 


What is the periphery of an - 
verſe axe is 24, DA . 


IF 


* 31416 =) 65,9739 # is the | 


rein! fought. 


The piriphary of « an 8 wy y be fond nearly X 
full by SirJenar Theres who fayucE in, vc {have 
by Sir Moore; who ſays of it, I have 
<« made above 45000 m_— ppetations for 
<« this table, r finiſhed. 
<<. Some perhaps may find ſhorter ways, as I believed 
<< had myſelf, till adviſed otherwiſe by the truly 
© honourable the lord Bruncher, I therefore pur- 
„ ſued the rules given by me, in contemplation 
« of the ellipſis printed in my arithmetic, taking 
«© 1c0 ellipſes betwixt that which falls upon the 
4 diameter (equal in this caſe to 2,0000, the firſt 
«in the table,) and the greateſt which is the 
circle, (the laſt,” 
"2 A TAE 


- + - 


N & NSURATTITON. 259 
A TAT I for finding the Periphery of. an 


* * . 
K 10 


2,2264 


li 


260. 4: TxzaT15s2n of 


F, of ihe table, or finding the peri- 
an wn: Bog whoſe — en 
22 


Ru x. 


' 


EXAMPLE I. 


Let the tranſoerſe be 1 and the one. 
Required the periphery? > * 


Now 25 = 0,90. | 
And to hens bn ths eahns ſd ane 
is 2,4218 fund the column ſigned periphery.) 
& 2.4218; (fond? **» AIReY 


EXAM P'LE- i: 


Let the meters be 24s nd the „ : 
Required the periphery Þ 


»- 


Now 833 Again it i 2,759% 47%f« 
Then [2.5009 * 24 =) 66,2376 is the periphery | 


if 


MEN:SURATION. 26: 


e by the tranj- 


at 


of the 


ET HET 
1155 1111. 
2441 440g 


I7. 


ev. 


3377. 


diiE is x 


"= ? 
S006 
4 Ii 
1 15 fl 
1125 


EXAMPLE w. 


Suppoſe the tranſoerſe diameter is 3%) ., and the 
. conjugate — eee 


2283 
periphery is 2,515: ative is 1p; 
And 1 X 283 = 37073, or ©,00037. 


Fhen EI EE is the 
„ 


PROPOSITIO * m. 


To find the area of an lr the tranſverſe 
P daun known. 


RULE. | 
conjugate da- 
pn 


KARE 


| Whats 8 33 
1 243 ane 


Then(24 * 18 x 0,7854 =) 339,2928 is the area. 


Note, The area of an ellipſis is a mean propor- 
tional between the area of a circle on its tranſverſc 


989 


Multiply 
22 the pr 


M'BNSURATION. #6; 
PROPOSITION w. 


tn an elliptical ſexment, (PDF, PAH) the 
Jaſe, (PF,PH) or double ordinate ; the beigdt, 

(GD, 1 or abſciſs ; and, an abſciſt 
n fe an ordinate (ag ape) 
N of the baſe, (PE, PH) + being 
. find 1401 length of (NR. AB) 2b axe 
F the ellipſe ta 22 


RU. I. From che ſquare of che greater abſciſz, 
ſubtract four times the ſquare of the leſſer abſciſs.; 
divide the remaindef by the greater abſciſa leſſened 
by four times the lefler abſciſs.; and the quotient 
will ſhew the axe required. 
—— 
Or, the axe ==> 
If the difference. berucen the ays-and.ablcis, 
multiplied by the abſciſs, be greater than the ſquare 


of its correſponding ardinate ; the axe found is the 
tranſverſe ; if leſs, 2 | 


Ex. k. Is o ſegment \ ah half 
erdinate i pag the r fs 222 


abſcifs. te the erdinate 20, is 2, 545: Required the 
axe io which the mie ers peryendicntary „ 


Then 72 — 2, 50455 X 33 
(E r x 4 999M or) 


60 t he axe. (art. 13.) 


Now do- 12 & 122 576 and 40 * 40 1600. 
| Therefore 60 is the conjugate axe. 


w- 


— 0 9 


* E x, 


264 . of 
Ex. II. In an dlligeic 2 
rn abſciſs to 1 — 


2, 30304: _— the axe to which theſe ordinates 
perpendicular ? 


Now 100—ToX'to==9o0o z and 18 18 3243 
Therefore 100 i the AXE, 


PROPOSITION * 
r cut 
to tber a. 


parallel to 
hens (Cr) of and ene 
N 


aner, ( (ABDE) 
„ to the 


I. The 
[nd 


MENSURATTION. 265 


EXAMPLE. 


In an ellipfis whoſe tranſverſe diameter (AB) is 
320 ; its conjugate (DK) 40: What is the area of 
a ſegment thereof, cut at the diſlance (CE) 36, from 
the centre. 


Now (= — 35 = EB =) 24 is the height, 


3 + + * hh 
And (= do x I20=—=24 * | V, | 
1610,2488 is the area of the circular ſegment, 
(art. 132.) 


Then ( 1610,2488 x ==) 536,7496 is the area 
of the elliptic ſezment. 


II. The tranſverſe and conjugate axes, (AB, DK) 
and the diflance (CE) of the ſection, parallel to the 
tranſuerſe, being known. Fig. 5. 


R Ul. E. 


In the inſcribed circle find the area (eDF) of 
the correſponding circular ſegment (by Prop. XXII. 
part 1.) ; multiply this area by the tranſverſe; the 
product divided by the conjugate will give the area 
of the elliptical ſegment, | 


N E X- 
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EXAMPLE. 


In an ellipfis, whoſe. tranſue AB 
its 3 40: — 2 os a 


ment thereof, cut parallel to the tranfuerſe, at the 
SINE) — 


Now (7—16= =ED=) 4th ofthe 


And 0 — 


is the area of the circular ſegment. (art. * 0 
Then (65,398 r 8 =) 196,194 is the area of 
the elliptical 22 


III. Men there are hnewn, the tr: _and 
 c:njugate axes; (AB, DK) and ai 


fo the degrees in 
the circular arc (D/, eBf,) of the i er cir- 
cvmſcribed circles, ) cut * the baſe (2EF) of the 
nent. Fig. + 


R UL. 


Multiply the degrees by o, 02745333 on the 
product take the fine of the given 


in tables ); multiply the half of no 
by half the tranſverſe ; the produet multiplied by 
half the conjugate, gires the ares — 


— 


8 — — — 


* Tables — fines ; which by this rale ave 
taken as the decimal parts of the radius, ſuppoſed to 
be unity. nn 


Cher wine 


E X- 
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EXAMPLE I. 


In an ellipfis, whoſe tranſuerſe axe (AB) is 1203 
is conjugate DK) 40: Required the area of a ſeg- 
ment thereof, (FDP) cut parallel to the tranſuerſe 
axe; when the correſponding arc (e Df) of the in- 


ſided circle contains 73* 44 24 7 
Now 73* 44 24 73.74 degrees, 
And its natural fine is 9600015, ¼⸗ 
Then GETS 8 * =) 
2 B14 
196,2024 is the area. ö 
EXAMPLE I. 

In an ell, tranſuer AB) is 120; 
its gb do, IPS —— A 4 ſeg· 
ment thereof, (F BL) cut parallel to the conjugate, 
when the correſponding arc (e B f) of the circum- 

ſeribing circle contains 106® 15 36"? | 
| Now 1069 15 36” = 206,26 degrees, 
And its natural fine is 9600015, | 
Then (00174533 X — — * 22 
3 2 3 
| 335, 7536 is the area. 


N 2 PpRO- 


2638 4 TrxzaTtist of 


PROPOSITION VI. 


21 find the ſalidity of a cylindreid, (or Ante 
1 10 3 4 


4 n 


Multiply the area of the end, by the 
—— 


EXAMPLE. 


Ib hat ts: the ſalidity AS gies whoſe length 
„„ ddes — 
and 2 feet? 


Then a 37,6992-is the foli- 
-dity required. 


To find the convex ſurface of a cylindroid , 


:tbe length, and the diameters at ; either end 


R U 1 


Find Prop. II.) the periphery at either 
And das ule "4 the length will ge the 
convex furface nearly. 


E X- 
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EXAMPLE. 
Ne is the —_ eylindroid wb 
Iength is 8 feet; and FEE of nr 
end, are 3 feet and 2 feet? 

Then (5=x3:416x8=)62, 832 is the convex 
furface. 

Ori , 666g; agai againſt 65 in the tab. p. 25. is 2,6 327, 
And the diff. 138 690, f or 91, or 0,0091 ; 
Then 8 63,4032 is the 


PROPOSITION VII. 


To find the ſolidity of 4 ſpheroid, the axis of 
rotation, and the revelving axe being know 


A. 
R U L E. 


Multiply the fixed axe by the ſquare of the re- 
valving axe, the product multiplied by 0;5236 . 


( =) will give the ſolidity. 


| EXAMPLE I. 
bat is the ſalidity of a prolate ſpberaid, ale 3 
tranſverſe axe & 100, 795 — ＋ is 60 ? N j 
Then (100 x65* x0,5236=) 188496 is the ſoli- 
dity required. 
EXAMPLE II. 
What is the ſolidity of an oblate ſpheroid, whoſe 
bngefl axe is 100, and ſhorte/t axe is 60 ? 
Then (60 x 100 c 0, 5236 ) 314160 is the ſoli- 
dity required. 
__Nateh 1 is 2 of i itscircumſcribingeylinder. 
Ng. PRO- 


4 Taxrarrsn of 


. 
PRO POSITION IX. 


— content of a ſpheroi, 
the tiranfoerſe and tin axes being known. 


R u L E: 


From the ſquare of half the tranſverſe, take the 
fquare of half the conjugate ; let the ſquare roat 
of the remainder be called A. 


In a ſpheroid ; multiply fy 020174534 by 
the degrees correſponding to a fine, produced by. 
dividing A by half the fix'd axe : Call the pro- 


duct B. 


Io an oblate ſpheroid; mukiply 1 by 
the common ithm correſponding to the quo- 


tient, of the ſum of A and half the revolving 
axe, divided. by half the fix'd axe: Call the pro- 
duct B. 


Mulciply B by the ſquare of half the brd axe; 
divide the product by A; to the quotient add half 
the revolving axe ; the ſum multiplied by the re- 


4 — and by 1416, will give the _ 
kcies required, 


MENSURATION:. 2m 
EXAMPLE L 


| What is the ſuperficial contont of @ prolate 


2285 z whoſe lange diameter is 100, and the fer wich 
is bo? 


Here 100 is the fix'd are; and 60 the revolving 


ane. 
(A= = N 


And (40 + 14 =) 0,8, is the fine of 53,13 


nearly, 


—— x0,0174531=)0,927289142=B, 


Th. e X * {4 «2X60 nas =) 
16579,273.is the — ſought. 


EXAMPLE WT. 


What is the ſuperficial content of an oblate He- 


_ longeft * is 100, and the fhorts/t 
15 


Here 60 is the fix'& axe; and too the revol- 


pay 0 


And the logarithm of (40 +249.) _ 


0,4771213. 
Then 2. 302585 x e- 1,0986123 B. 


Th. 1,0986123 x © 


+ 124 X 100 * 2aq16=) 
40 

23473, 32 is the reger ſought. 
N 4 


PR O- 
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PROPOSITION X. 


70 find the folidity (ABC=S) of A ſegment 
of a ſpheroid, cut parallel to either axe ; thoſe 
arxes, DE=r,FB=f) and the height (aB) 
of the ſegment being known. Pl. III. Fig. 7, 8. 


I. When the ſefiion een 
to the axis of rotation FB.) 


ens Sd FR cata," 

Divide the ſquare of the revolving ane, by the 
e 
thrice the fixed axe, leſſened by twice the height 
of the ſegment ; multiply the product by the _ 
of the ſaid height ; this product multiplied 
0,5236 will give the f of the ſegment. 


oe. 21 * K 


F 
EXAMPLE r | 
In a prolate tr au is 100, 
3 2 e 
the tranfuerſe a | 


Now = o, 36 
„ 

And 100 x 3—10x2=280. 

Then (o, 80 x 10'* 220 = 277, 
118 eg rqua, 36 * 


41 


 MENSURATTION:. 278 
EXAMPLEN 
bn an oblate ? whoſe greater diameter is 
10, its lefſer 50 ; what is the ſolidity of a ſegment 
thereof, whoſe height is 12, and cut perpendicular ts 
the conjugate axe? | 
Now _ = 2, J. 
bo] 


And 60 x 3— 12 x 2=256. 


Th. (2,4 X * 121? x 16 = 6 YR 
, Th. (26 Nagb.X 63] ocg236 =) 30672.64 


u. When the die (AC) is parallel to the axis 
of rotation (DE.) 


Here the ſection will be elliptical, 


RULE. 


Divide the fixed axe by the revolving axe; 
multiply the quotient by thrice the revolving axe, 
leſſened by twice the height of the ſegment ; mul. 
tiply the product by the ſquare of the ſaid height; 
this product multiplied by o, 5236 will give the 
ſolidity of the ſegment. ES 


or 8 = { 


8 ” A 
* 3r—2b XK * 8 


274 4 rer of. 
EXAMPLE 1. 


And 60 x 3 — 12 * 2= 156. 


Nr *. 156 x x ua” x 0,5236=) 19603. 


. II. 


| In fee, ure whoſe ret axe is 100; 
itt ſhorteſt axe is 60 ; what is ſegment 
thereof, 5 beight is 103 
conjugate axe? 
60 = 
Now 250 = 0,6. 
And 100 * 3—10 x 2= 280. 


Th 80 52362 
* X 0,5236= )8796,48 is 


Ul. The folidity Xo Mind „% 
9 my 


„ 


As the folidity of the ſphere [my — 


To the ſolidity of the ſpheroid. 
Sa is the ſolidity of a ſpherical ſegment. 
To the ſolidity of the correſponding een 


ſegme nt. 
* E X- 
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EXAMPLES. 


Da 2 
ſhorteſt is 60: het 3 the fad of 


I. te « 
FOO, and 


Ana 


And (oo =) 188 the 
W r 100 X 0.5236 =) 188496 is 


ES 


rical ſegment. 
Then (52 1 7 N :) 5277, 


| Il. be . prolate ſpheroid whoſe tr wenſrſs ave is 
100, neu there, e te 12.3 led eral 
ment thereof, whoſe 1 12 c 10 

the tranſverſe? N " * 


Now 500 * o, 5236 =) 1x3097,6 is the foli- 
dity of the inſcribed ſphere. 
And 188496 is the ſolidity of the ſpheroid. 


—__ * 4, 12 * 11 ral“ 0,5236 =) 
11762, 1504 is the ſolidity the correſponding 
ſpherical 


ſegment. 
Then (113697, 6: 188496: : bus lg 3B 
19603,584 is the ſolidity of the ſpheroidal ſeg- 
ment requi | 


N III. 


276 2142 9 


1 22 7 2 — 
— Gare 79 pra 


1 1 * 228 
Now the folidity of the inſcribed 
113097. _ 
And the ſolidity of the ſpheroid is 314260. 
And the fol * 
| e ls 11765,1504. FT 


32672,64 is the ſolid ty of the 


IV. Je. an oblete ſphere, 138 
are 100 and 60; required the wated 4 ſegment 
po, height is 10 ; and cut paralle n 


Now the folidity of the eren fer 
is 523600. 


And the folidity of the ſpheroid i bs 8 


Alſo the ſolſdity of the e — 
ſegment 3s 34460,8. a 


Then (523600: 314160 : & 9 8796,48 
is the ſolidity required. 


Then (11309746 : 314160 : : W 2 
ſpheroidal fegment. 


PRO- 


M'ENSURATFON. 
PRO POSITION XI. 


\ | Tofint the obdity (8) of « bg (DEAC) 
of & ove end! (DE) paſſing thro the 
centre (G) of the ſpheroid, to an 
exe (FB); the diameters (DE=D,AC=4) f 
the ends Tae Sftance(Ga=b)being known. 
Pl. III. Fig. 7, 8. 


I. 8 


axis of rotation. 
Here each end will be circular. 


RX UL E. 


To twice the ſquare of the diameter of the 
end, add the ſquare of the diameter of the 
end; multiply the fum by the diſtance of 
the ends; the uQ multiplied * will 


give the ſolidity required. 


Or S = 2 DDT dd X6b x 2 
Ex. 1. Whet 5 1s the 


IA 


| a 


* % 


„ of « frofum of 
axe; the diameter 


1 "a 
. 

60, that of the lefſer and 

#he ends 40? 


; and the diflance of 


Then (60* x 2 +36 x * 0,2618= 
en ca, — _ 


Ex. II. 


TI. ( 0 82 Y 
224025 * 270 x18>0,261 5124407, 


u. e the ends are parallel to the axis 


e leſſer end; multiply the ſam by 

-- the diſtance of ends, the product multiplied by 

o, 2618 will give the folidity required. 

Or putting T, C, for the loageſt and ſhorteſt 

diameters of the greater end. a 
| tc, thoſe of the leſſer end. 


Then S = Nr . 


12 
Ex. m. In the fruſtum of « trelate ſobereid, the 
n the two di- 
emeters of the greater end, are 100; 60; and the 
two diameters of the leſſer end, are 80; 48; the 
diſtance of the ends is 18: Required the ſolidivy of 
that fruſtum ? 


Then (2x icoxto+80x48x 18 xc,2618=) 
74044,416 is the ſolidity ſought. 8 


 MENSURA4TION. 23 


Ex. IV. bs ihe of an. oblate fpberaiih, 
the ends being ta the conjugete axe; the two 
m_— cater end are 100; 60; the two 
diameters end are 60; 36; and the diſ- 


md ig Require un of the 


= 
frultum? 


Then ei 
dg is the folidity fought. 


PROPOSITION XII. 


To find the ſuperficial « fra 
9 a ſpberoid, one of whoſe parallel ends, paſſes 
thro” the centre of the perpendicular 
1 the fix'd axe, the diameters of the ends of 


the fruftum, and their diſtance being known. 
r 
1. Find the fix'd axe; 
i Let the ſquare root, of the difference of the 


ſquares, of half the fix'd, and half the revol 
axe, be called A. _= 


content of 


3. aan ſquare of A, by the ſquare of 
the length; tg | the else Fo om J the fourth 
* fix d axe; et the dare root of 


ö | 4a TII4 11731. * 


250 


3% 


2 2 — 
111 


þ of delf ade fs ave 


: Allo, rt 4 


f the fix'd ane; 
: The ſum of the two 


; 


by 


of hal 


3217 
241 


ving axe, 


the revol 


1 


> 
1 


Nate, The difference between the convex ſur- 


face of the hemiſpheroid and this fruſtum, will 


give the convex ſurface of a ſegment of a ſpheroid. 


E X- 


MENSURATFON. 28. 
'. EXAMPLES. 


E hat is the convex furface of a aum of a 
- prolate ſpbereid, the diameter of the 2 end Fo 

363 that of the greater end, or revolying axe, 60 3 
and the diſlance 40 ? | 


And e 2 10 is the fix'd axe. 


—_—_— 


Ex — ds 


556 0.64 is the line of 33,79 degrees. 
Then (39,79 X 0,0174534 =) 0.69447 =D. 

And (v/59l*— 4a x4 =) 1920,94 = B. 

_ Then (= 

one product. 

40 


And 50 x 00 * 1920,94 = 30,7 349968 = 


Theref. 43404375 + 30. 349968 744139372» 
Then (74139372 * 7 X 3,1416 =) 6987, 
318947 is the ſurface required. | 


* 50 FE | 
755 * , 69447 ) 43.404375 = 
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II. What is the convex furface of a fruſfum of ar 
oblute ſpheroid, the diameter of the lefſer end being 
80, that of the greater end, or revoluing axe, 100; 
and the Hance of the ends 18? 


Now — — 


And (== — 25 x 2=) 60 is the fix'd axe. 


And (/ +40] Nl =) 152, 58624 B. 
1 5 — . —— 2,080625 ; whoſe 
Jog. is o, 318 1938. 
Do (o, 318 1938 x 2,302585= 5 0, 7326682 7 


Now (== 0,7326682=) 16,4850345= 
D 
And 
* 
— | 
Allo 16,4850245+23,051248= 39,5362825 


Then (39,5362825 x 24 x 31416 =} 6210, 
359254 is the ſurface required. 


x 2152,5624=23,051248 =: other 


PR O- 


MENSURATION. 213 


' PROPOSITION XII. 


In an elliptical ſpindle (KDI.A) the length 
or axes (KI. I) 4 perpendicular diameter 
(DA =2D) in the middle; and another paral- 
lel thereto (EH = 24) biſefing the balf length, 
being * to. find the axes (FB=2t, GD 
Sac) of the generating ellipfis. PL III. 
Fig. 9. 


R U LE. 

From the ſquare of half the greater diameter, 
take the ſquare of the difference of the two dia- 
meters; divide the remainder by half the 
diameter, leflened by twice the difference of the 
two diameters; the quotient will be that diameter 
of the ellipſis, to which the axe of the ſpindle is 
perpendicular, - 


. of che ell 
n 19 


— * 
Ex. In an elliptical ſpindle, whoſe length is 803 
the greater diameter 24 ; and the diameter at a 


_ quarzer the length is 18,99094: Required the tranſ- 
verſe and conjugate axes of the generating ellipſe ? 


Now 24 — 18,99094 = $,c0906 the difference of 
the two d 


= 5999, Sc. or) 60 is the 


Then (f 

— 
conjugate axe. 
Hence the tranſverſe will be 100. 


In 
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In the fruſtum of an elliptical ſpindle, where 
one end paſſes thro? the centre of the ſpindle; the 
length of the. fruſtum; the diameters of the ends; 
and a diameter equally diſtant from the ends, be- 
ing known; the axes of the clliple wall be found 
as follows. 


RuLe. From the ſquare of half the difference, 
of the greater and leſſer diameters, take the ſquare 
of the difference of the greater and mean diame- 
ters for a dividend. From half the difference of 
the greater and leſſer diameters, take twice the 
difference of the greater and mean diameters for 
a diviſor; the quotient will be that axe of the 
ellipſe, to which the ſection is perpendicular. 


Ex. In the fruſlum of an elliptical ſpindle (p 
yall] to the dar fr Fry: 14 ; the dia- 
meter of the greater end 243 that of the leſſer end 
21,60; and the diameter in the midu ay 23,40909 : 
. 


” 
Now ( A) 1,2 is the half difference of 


the greater and lefſer diameters. 


And (24—23,40909=) 0,59091 is the difference 
between the greater and mean diameters. 


Then ( esel. —=) 60is theconjugate 
1,2—c,59091 X 2 * 


ane. 
And 100 is the tranſverſe axe. 


PR O- 


MENSURATTION. its 
PROPOSITION XIV. 


To find the ſalidity (S) of an al 
alle ” trig wherein 4 2323 — 
(N=); its greateſt diameter (AD=D): 
and the diameter (EH) at a quarter of the 
2 all ht ofthe grate 

| parallel to that 0 enerat 

-ellipfes. Pl. III. Fig. 9. Fn a E 


R UL K. 


1. Find the axes of the ellipſe, and the central 
—— 


_ equal 1 to thoſe of the 


3. Divide this area, by a third of the ſpindle's 
length; ſubtract the quotient from the ſpi 


A . 
Iz * 86 +2DD ** 1 


I TATA if 


=) n is the diſtance of the-cen- 


MENSURATION. 287 
PROPOSITION XV. 


To fd the ſolidity (S) of a fruſtum (DAHE) 
of an elliptical ſpindle, one of whoſe parallel 
ends (AD) paſſes tb the centre (I] of the 
: The diameters (Ab ZB. EHE. of 
thoſe ends, their diſtance (IB=1), and a dia- 
meter (ef) taken in the midway, being an. 
Pl. III. Fig. 9. * 


RULE. 


Find the axes of the ellipſe and the central diſ- 
whoſe 


Rades A) of an<lliptical ſegment, 

the area an 

e of the fruſtum; and whoſe 
Height is equal to the difference of half · the diame- 
ters of the ends. 

Divide half this area by a third of the length ; 
to the quotient add the leſſer diameter ; ſubtract 
the ſum from the greater diameter ; multiply the 
remainder by eight times the central diſtance ; to 
the product add the ſum of the ſquare of the leſſer 
2 the una Ty the given fragad; th 
— by 0,267 g wil gi 

by o, 261 ber dr folding 
required. 


— 


2 


— 


or S D- fn abD 
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EXAMPLE. 


What 10 the falidiy fruffum elliptical 
RL. length i: JENS * Cob at the 
greater end is 24 5 the ot the ſer ond ic 23,6 ; nd 


EE WTI WAY) 


the of 
We. 5 


— 


124468 
Then 13 + 23,6 = 2400957. 


And 24—24:00957 x8 * ———— 
Alſo 2 x Tal 1d = 1618,86. 
Then 15195 DG * 6 


3927295550 the folulity 
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CRCTION kk 
Of parabolic lines, ſuperficies, and ſolids. 


PROPOSITION XVE 


To find the area of a parabola, the double 
| ordinate (or baſe CD), and axis (or height 
AB) being knows. Pl. III. Fig. 10. 


RU L E 


Multiply the baſe by the height ; and two thirds 
of this product will be the area required. 


EXAMPLE. 


What is the area of a parabola, whoſe axis is 12, 
a 162 


1 (1 * 12 * 1 =) 128 is the area. 


| Nate, Every conical parabla is 5 of its circum- 
„— 


=ovotirion 


— = 


XVII, 


To find the area (A) of a fruſtum (DHGC) 
of @ parabola, whoſe parallel ends (DC B, 
GH =56), and their Tie (IB a) are 
known, Pl. III. Fig. 19, 


RULE. 
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. 


To the ſquare of the greater end, add the 

ſquare of the leſſer end, and the product of the 

ends; divide the ſum, by the 

the quotient multiplied by two 

tance of the ends will give the area ſoug 
 BB+ 44+ B 

Oc A = ITT” * 7d, Ko 


EXAMPEE. 


Suppoſe the end CD is 24 ; the md GH is 20; 
and the diflance IB, 51: Required the area CGHD ? 


Then (= +20) „s x 4 =) 121, 


24 ＋ 20 
is the area required, 


— 0 nt 


— — 


PROPOSITION XVIll 
To find the length (L.) of the curve of a pe- 


* 


rabola, whoſe abſciſs (ABN), and ordinate 
(CB) are known. Pl. III. Fig. 10. 


OY 


R U L E. 


Divide the ſquare of the ordinate by twice the 
abſceiſs, the quotient is the half parameter. 


* 
Or p 
| To 


MENSURATION. 291 
To the ſquare of the half parameter add the 
— 


S 
Multiply 2 divide the fum by 
half the parameter; —— 
0 = 


Add A to the ordinate, divide the ſum by half 
the » ſeek the tabular logarithm to the 


the product multiplied by half the 
B added to the product, gives the length of the 
5 


Or L B + 2, 302585 x log, —— 


—_— 


EXAMPLE. 


IWhat is the the 
A * 


Now (= - — =) 9 is the half parameter, 


And (/ 9|* + 300 =) 31321 = A. 


Alſo (== = =) 104,403 = B. 


Its logarithm = 0,8333639. 

Then (o, 8333639 x 2,302585 x 9 + 104,40 

=) 121,673352 is the len of the curye required. 
O 2 PRO- 


KY 
- & OT _ 


parameter 
quotient z multiply the logarithm by = gb; 


% 7 
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PROPOSITION xx. 


To find the ſolidity of 4 parabolic conoid 
(ABD, Aa); the diameter (BD, & fa, un) 
of the baſe, and tbe beight (AC or rs) being 
known, Pl. III. Fig. 11. 


Rur. Multiply he (nies of the wine of 
the baſe, by the height ; then the product multi- 
plied by o, 3027 will give the ſolidity. 
Or, multiply the area of the baſe by half the 
height, and the product will be the ſolidity. 


Nate, A parted is lf of its eee ht 


cylinder. 


EXAMPLES. 


I. Mat is the paraboloid, who, 
_ 50; 2 of its hi, wh 


Then (Ta X 50 x 0,3927=)70686 is the ſolidity 
II. In the ſegment of a 


and leſſer diameters of the 
60 ; and the height is 10: 


that ſeg ment? 


Then (300 x 60 x 0,78 * 10 = 0686 is the 
fide Tourhe. * 7 


7 the greater 
tic baſe are 300 and 
ad the ſolidity of 


MENSURATION. 293. 


PROPOSITION XX. 


To find the convex ſuperficies () of a para- 
bolic conoid (ABD); the abſciſs (AC x) ard 
ordinate (BC CD y) of the generating pa- 


* being known. Pl. III. Fig. 11. 


. 


To ſour times the ſquare of the abſeiſs, add the 
ſquare of the ordinate; let the e ſquare | root of the 
ſum be called A. Or A = VN. 

To A, add the ordinate ; let their ſum be a diviſor 
to the ſquare of the ordinate ; to the quotient ad 
A; multiply the ſum by the ordinate ; the product 
multiplied by * will give the convex ſuper- 
ficies required, 


o. ging nth 


EXAMPLE. 


What is the convex ſuper ficies of a parabohaid, the 
diameter of whoſe baſe is 60, and the height 50? 
Or the ordinate 30, and abſciſs Zo? 


ming 50 X 50 + 30 K 30 =)104,403=As 
And ( . _ — =) 6.69628 is the quotient. 


Alſo 6, 9628 + 104,403 = 111,09928. 
Then (111,09928 x 30 * 2,0944=) 6980,58996 is 
the convex ſuperficies required. 


O 3 PRO- 


Ys A Tazartien. of | 
PROPOSITION XXI. 


To find the ſolidity (S) of a fruſtum (BDdb) 
of a parabolaid, contained between two parallel 
planes, each perpendicular to the axe (AC); 
the diameters (BD=D, bd=4) at thoſe ſec- 
tions, and the diſtance (Cc) of . the ends be- 
ing known. Pl. III. Fig. 12. OY 


RULE. 


To the ſquare ef the diameter of the greater end, 
add the ſquare of the diameter of the leſſer and; 
multiply the ſum by the length, or height; and the 
product multiplied by tiplied by o, 3927 will give the ſolidity. 


Or S = PPTATNIN 5. 
„l- 


What is the ars 1 


end 48, e 182 


Then (60* + X18 Xx ©, =) 41 * 
the Rig dae — 


Lo "RO 


PROPOSIT ION XXII. 
In a paraboloid (ABD) whoſe baſe (BBD aA) 
is perpendicular to the axe (AC). To find the 
ſolidity (S) of @ ſegment thereof, (aDbd) cut 
parallel to the axe; the abſciſ (ac ) the or- 
dinate (de chr) at the ſection, and alſo the 
height (Dc=x) of the circular ſegment of its 
NG known, Pl. III. Fig. *. ULE. 
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AU LL E 


Find the radius (7) of the baſe of the parabo- 
loid ; divide the ſquare of this radius by the ſquare 
of the ordinate ; multiply the quatient by half the 
cireular ſegment, (bDd=2A) at the end of the 
conoidal ſegment ; (found prop. XXII. part 1.) 
from the product ſuhtract one third of the ordi- 
nate, multiplied by the diſtance thereof from the 
axe; the remainder multiplied by the abſciſs, or 
length of the conoidal ſegment, will give the lo- 
lidity required. 


Or 8 mw x A X 7 2 5. 
7 77 1 - X 5 


EXAMPLE. 


In @ ia (oDibd) cut 8 parabeloid parall:! 
1 * i 833 the 
abſciſs (ac) is 18 ; the ordinate (dc cb] is 18; and 
the height (Dc) of the circular ſegment at the end is 
9 the ſalidity of the ſice, or canoidal fez- 


{18 x 18+6 * 6 1 
And 147, 35298 is the area of the circular ſegment 
Dd; its half is 73,07049. 


ä —ů —— — 


X 30 18 x 20—6 
= x73,61649———— 


* 182 


04 PR O- 


b — ö 1 
* 7 6 
— * „ | 
* 
2 
* * = as 
* X * F. . 
. oy 

* REATISE 
* 
- 


PROPOSITION XXII. 


To find the flidity (S) of « parabolic ſpindl 
(BACD), tbe axis of rotation (BCI), and 
the greateſt diameter (AD=D) of the ſolid 
being known, Pl. III. Fig. 13. 


R v L E. 
| Multiply the ſquare of the diameter by the 


len the uQ mul 8879 will 
— ur tiplied by 0,418879 will 


G2 xrna> 


Then (3X3x9x0,418879= ) 33929199 i is the 
ſolidity required. 


A of 
© hos its circum- 


MENSURATION. 2% V4 
PROPOSITION XXIV. 


To find the ſolidity (S) of 4 fruſtum, or 
zone, (AFED) of 4 parabolic ſpindle, con- 
tained between two parallel ends (AD, FE) 
tbe greater wherof (AD) paſſes through the 
middle (I) of the ſpindle, perpendicular to the 
axe (BC). The diameters (AD=D,FE =4) 
of the ends, and their diftance (IGI) being 


R UL E. 


To eight times the ſquare of the greater dia- 
meter, add thrice the ſquare of the leſſer diane - 
ter, and four times the product of the two dia- 
meters; multiply the ſum by the diſtance of the 
ends, the product multiplied by o, o52 30 will give 
the ſolidity. | | 


Or 8 = 555 + Jad + 404 * Ix . 


EXAMPLE. 


What is the ſolidity of a fruſtum, or zone of a 
parabolic ſpindle, the diameter of the greater end 
being 36 inches, that of the leſſer end 20 inches, and 
the diflance of the ends 36 inches? 1 
Now 36 x 36 x 8 = 1035 
And 20 „ 20 X 3 = 1200 
Alſo 36 Xx 20 x 4 = 2880 
Their ſum is 14448 
Then 14448 K 36 x , 5236 = 27232.9 is the 
ſolidity — 8 s * * 

O 5 SE C- 
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SECTION m. 
Of hyperbolic lines, ſuperficies and ſolids. 
In elliptic and parabolic figures, the lines con- 
tained or drawn within ate ſufficient to de- 
termine moſt of the problems that can be pre 
concerning their ſuperficies, ſolidities, &c. But ſuch 
things cannot ſo conveniently be done in the hyper- 
bola, without knowing the relation which ſome lines 
within the figure have to others that lie without it, 
and of theſe the moſt uſeful are the tranſverſe and 
conjugate diameters. In Pl. III. Fig. 14. t 
The curves GAH, IBE, are hyperbolas ; where 
CGH, IK, are double ordinates, AF, BL, are ab- 
ſciſſas; AB is the tranſverſe axe, DE its conju- 
gate; the lines Ca, drawn thro' the centre C, 
are called aſſymptotes. 


PROPOSITION xxv. 

To find the tranſverſe and conjugate axes 
(AB it, DE=2c) of an hyperbola, whoſe 
abſciſs (AF x), and ordinate (GF =y), are 
known ;,, and alſo the length of the abſciſs 
(Af=2z) correſponding to an ordinate (pf =v) 
equal to half the given one. (viz. gf GF). 
Pl. III. Fig. 14. as ; 

"RULE L 

From the ſquare of the greater abſciſs, take 4 
times the ſquare of the lefler abſciſs; divide the 
remainder by four times the leſſer abſciſs leſſened 


by the greater abſciſs; the quotient will ſhew the 
length of the tranſverſe ſought, | 


42 — x E Xo 


MENSURATION. agg 


EXAMPLE. 


dat is the tranſver(s axe of an hyperbola, u 
abſciſs is 40, _ ge 5 0 4225 — 


Spending to an ordinate of 24, is 12,011? 


„5 
Then (= — oh =)120 is the tranſverſe 
4 * 12,111—40 


axe required, 


RULE 1M 


Multiply the abſciſs by the ſum of the tran(- 
verſe and abſciſs ; let the ſquare root of the product 
be a diviſor to the product of the tranſverſe and 
ordinate z the quotient will be the conjugate re- 
quired. 

2ty 


Or 2: = = 
xXx 2t + * 


EXAMPLE. 


. EPR Ss. 


N # 2 * . 

3% 3 

, - 8 * , 

y YE * 1 4 

* r 

2 N 
99 


* 


% I» 


Where the tranſverſe is 120, the abſciſs 40, and 


the ordinate 48: What is the conjugate 


Now (V/ 120 + 40 X 40 =) $0 is the diviſor, 


7120 x 48 . | 
'Then — 72 is the conjugate ſought. 


0 6 PR O- 


# Tzxzarrst 7 


” PROPOSITION xXXVI. 
To fad the = 

_ r go Lek 

ordinates ; (GF, be=s, gf=v), and alſo, 


their diſtance (Fe =) each other. 
Plate III. Fig. 14. — * 


RULE. 


— of the (quares of the mean 
1 de called B. 


Or put B = N — vv. 

2. And the difference of the ſquares of the 
greater and leſſer ordinates, be called D. 
Or put D = y vv. 

3. From ſour times B, take D, for a dividend; 
and from D, take twice B for a diviſor : Let the 


quotient be called A. 
= 
Or put A 5 


4. To A, add 1; 23 
of the leſſer ordinate ; divide the product by B; 
ſubtract the quotient from the ſquare of half A; 
the ſquare root of the remainder multiplied by the 
common diſtance of the ordinates, will give half 
the tranſverſe ane. 6 


Gre it & > —=, 


E X- 


| * | 
f 2 * 


— + 5 
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* 5 4 * by, 
, # £3 * 
* . 
* . l 
4 


EXAMPLE. 


Ln the greater ordinate be 4B; the leſſer 27; th 
mean ordinate 38, 2132196; and thetr common diſ- 


tance . . 15 af 
eri 5: Required the tenforſe ave of thi by: 
Now (args! —Hl 1 7312501 ak 
And (4Bl*—27* =) 1575 = D. 
4 x 731250153==157S—) A; 
* 1575 — 2 * 731,250152 ) 12 = A; 
12+ 1 * 27+ 


eee = 12, 96. 


And ( 2 60 is the half 
_ tranſverſe ſought. 


PROPOSITION xxvn. 


In an Hperbala, whoſe tranſverſe axe (=) 
Conjugate axe (=c), and abſciſſa (x), — 
2 3 ** the area. 


"RULE; 


4 Tzxpargan of 
R U L E. 


verſe add 4 of the is, multiply 
y the bee a take 21 


the tranſverſe i 
bee 50: 


n * 


Now (21 * $543 +5 x x 50 * hon 
= A. 
any 6 (1729:88445 +4.x *— n 


| 4 X 50 8 
Then 8 755 * 7 2012,72717 = 3220, 
363472 is the area required, 


PRO- 
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PROPOSITION XXVIIL 


Toe find the alidity $) hyperbolic 
nord, the Rely (er Mo. the demeter 
of the baſe (er end D) and the tranſverſe di- 


(58) of NY — being 


CEE. 


+24 _ 
— t+x 24 
EXAMPLE. 


- What is the ſalidity @ hyperboloid, whoſe height 
(or length) is 50; 12 of the baſe (or end) 
us is 103,923048 ; and the tranfuerſe axe is 100? 


100X Z+ $OX2 __ 8 
Now id or” — =7=) 2g is the quotient, 


And (1 23048] a 207 or 10800 is 
— 10799, 99977, or 1080 


Then (2, f x 50 x 10800 x canned 188496; is the 
Jolidity required, | 


PR Os 


4 Taxrariz 7 


304 % 
PROPOSITION -XXIX. 


To find the convex ſurface (5) of 4 * 
laid, the diameter (D) of whoſe baſe and 
height (b) are known: And alſo, 42 
from the vertex, where the diameter is equal 
to half that of the baſe. 


R U L E. 


. Find the tranſverſe (= at) and conjugate 
(= 2c) axes. 

2. Let the ſquare root, of the ſum of the 
of the half tranſverſe and half conjugate be 


a un. 

2 Itiply the ſquare of the ſum of the height 
T LIT from the 

product take the fourth power of the half tranſverſe 

. 


Or put B = AAN + x*— 


4. Multiply the ſum of A, and the half 
-gate, by the half tranſverſe, for a dividend: ul- 
tiply A by the ſum of the height and half tranſ- 
verſe ; let the product added to B be a diviſor: 
Multiply the Art 3 of a2 — 2, 302585; 


all the 

5 Wa. 3 

Dr C = X — 
put 2, 302585 2212 7 


5. Divide the ſquare of the half tranſverſe by A, 
multiply the quotient by C; divide the ſum of the 
height and half tranſverſe by the ſquare of the halt 
tranſverſe, multiply the quotient by B : From the 
ſum of the two products take the half conjugate ; the 

remainder 


A. 


MENSURATION. 3505 
remainder multiplied by the half conjugate, and 


the product „ 
face required 


——————— — 
ä L | Xx 
or KRC x B-—-cXcXPþ 


EXAMPLE. 


fuper pci. 1herboleid ; 
the diameter of whoſe baſe is 48; t40; and 
the diflance T the vert, from the plac of ue de 
meter, 243 15 12,1117 
By (pr. 25.) the tranſverſe is 120 ; and the eon- 
2 


Now (eee = 4. 
eee eg =) 6000 


— + 36x60 TY 
Allo (+60: — 0,48920643 
whole log. is 1,6894922. 


Then 7,6894922 x 2,302585=) 1,2850296=C 
— — e 


— 2 G97 x —0,7149709==36,774735 
And SOT It 6000 = 166, 6. 


Now, 166, — 36,77473 — 36 = 93-89193- 


Then 93,89193 x 36 x 2,1416=10618,9518 is the 
CONVEX — * * 


R O- 
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PRO POS ü ION xxx. 


To find the ſalidily (S) of a fruflum of 4 
byperbolic conoid ;, the djameters of the ends, 
(viz. 2D = greater 2d = leſſer) and their dif- 
tance (=b) being known ; and alſo, a diameter 
taken in the midway between the ends. 


R U L E. 


Find the tranſverſe axe (17 and the conju- 
gate (.) 


rn of the half gate by the 
ſquare of the half — multiply the gua- 
tient by a third of the ſquare of the dane of 
the ends; ſubtraRt the product from the ſum of 
the ſquares of the half diameters of the ends; 
the remainder multiplied by the diſtance of the 
8 product by 1,5708, will give the 


Or S=DD + I x. 


MENSURATION. 307 


EXAMPLE. 


What i tht ſolidity hyperbolic 
conoid, whoſe greater ho Paſte * di — 


3 madale dame is 76, 4264 302 3 ond the cori 
2 is 12,5? 


Now 60 is the half tranſverſe, 
And 36 is the half conjugate, 


E= « 2 
* * 1 


na (7 
222 


the ly bach. 25 X 1,5708=) 116160661 is 


7 5 3033inthe wail 


SCHOLIUM. 


ſy contents of ſome of the ſolids 
three foregoing ſections are omitted, be- 
_ they did not appear to be reducible to eaſy 
practical rules: Beſide, a multitude of other pro- 
blems might have been added, concerning the 
ſolids that can be produced by the rotation of the 
conic ſections about their axes, abſeiſſes, ordi- 
nates, tangents, and affymptotes : But as ſuch 
problems (and indeed ſeveral in this work) ſeem 
to be of little more uſe than the exerciſe of the 
elements, by which they may be computed z 
therefore tis more p to ſeek for them among 
the treatiſes of exhauſtions, indiviſibles, infinites, 
and fluxions; particularly the latter, which is 
moſt in uſe ; being far more extenſive than either 
of the former, and beſt ſuited to difficult enquiries 
in mathematical ſubjects, S EC- 


Tb 
in the 


12 ariſes from a circle. 
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s EC 1 o N IV. 
Of i. lily end joſe of o 


DEF1N 1710 N. 


If a cylinder be circularly bent, until its ends 
meet, the figure thus formed may be called a cy- 
lindric ring. | 


Or this ſolid may be conceived to be 
by the rotation of a circle, about a right line, as 


an axe, either touching the circle, or at a given 
diſtance from it. 


A variety of ſolids be conceived to 
0 ak of ſuch as 


elliptic, parabolic, hyperbolic, &c. but in this 
work, no other will be conſidered but that which 


By thickneſs is to be underffood the — 
of the generating circle. 


The inner diameter is twice the diftance of the 


PR Os 


PROPOSITION XXXI. 


To find the of a cylindric ring, who 


kt V4.4 

To the thickneſs of the ring add the inner dia- 
meter ; multiply the ſum 
thickneſs; the product multiplied by 9,8696044 
(=p) will give the ſalidity ſought. 


EXAMPLE. 
IWhat is the folidity of an anchor ring, whoſe in- 


ner diameter is 8 inches, and thickneſs in metal 3 
inches? 


Then (F 3 x 71* x 9,8696044 =) 488,5454 
is the ſolidity of that ring. 


When the inner diameter is nothing; this rule 
will alſo give the ſolidity. 


PRO 
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by the ſquare of the half. 


— 


20 4 TIA TI of 


PRO OSLiTION II. 


Now 18 — 3 X2= 12 = inner diameter. 


Then Þ 12 * * * | 
8 3 98696044 ) 444.132 


Therefore the expence will be x Z. 17 5. 


SE C. 


 _MENSURATTON. 475 


” BY cTTON V. 


f ref. 
When a lilies is e an refed 


roof, fich __ are, either, — 2 
Salons, ar Groins. 


—— - 


Rn When the curved fides of the roof 


ſpring. fromm oppoſite or ſide walls,. and meet in a 
right line over the middle of the building, 


Such are the middle Iſles of moſt churches, 


Dom rt, When the fides of the arched roof 
ſpring LEES baſe, and meet 


in, or tend wn « point over the centre of 
that baſe. | 


SALON or 8 When a flat roof, or 
ceiling, is joined to the fide walls by arcs of ſome 
one Curve. | 


Grorns, When a vaulted roof is interfected 
by other vaults, 


of 


312 4 T4 247 * 


1 Of enn reefs. 
They are generally of one of theſe three forts. 
Circular, 
2. Elliptic, } when the arch is ſome part 


of the periphery of lade 
288 A conſiſts of two cir- 


a point directly over the 
middle of the 2 


PROPOSITION XXXII. 


To find the fold content of 4 elliptic, 
or gothic, vaulted roofs. | 


R U L E. 


Multi the area of one end the length, 
and the product will be the fold content. 


EXAMPLES. 
L What the content of circular 
2 2125 oy” 


Then (8726 x F.: X 2 x 120 =) 753964 
ſolid feet, is the content required. 


II. In 


- 
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— — 


MENSURATION. 33 


II. Þ vault is k 
— 15, and nt 80 27 ihe 22 


Then (40 x 12 x 0,7854 x 8 = 59,30 
folid feet l the content Baß. 8 


_ whoſe pan is 48 I chord 8 Ar 48 feet, 
the diflance of the arch . 4 Fob og 
it 18 feet, and the of the vault is 18 feet ? 


Now 1272,7874 is the area of the two circular 
ſegments, (ſee p. 163.) 


And 15 — = 41,57 is the height of the 


arch. 


Then ( 1272,7874 + 41,57 * =” x 60 =) 
| 136228,044 is the folidity required, 


he he materials in either of 
4% 


R U L E. 


From the ſolid content including the arch, take 
the ſolid content of the void, and the remainder 
will be the ſolidity of the arch, 


P pPRO- 


114 4 TII4 712 7 


PROPOSITION Aw. 
face of 


T0 find the concave, or convex 
Circular, elliptic, or gotbic vauked 7 


A U 1. E. 


Multiply the length of the arch by the length 
of the vault, and the product will be the fuperſi- 
cies required, ' 


„ 

H the convex ſurface of the vault is required; 
it will be moſt ready and accurate, to ftretch.a 
ſtring over the convexity of the vault, and this 
ſtring meaſured gives the length of the curve. 


But for the-concave furface, this method is not 
ſo applicable, and the length of the arch muſt 
be found, from proper dimenſions, as ſhewn in 
Prop. XX. p. 158. or in Prop. II. p. 258. 


MENSURATION. 315 
Of domes. 


- There may be a variety of domes, arifin 
Som the Rgure of their baſs, their kuight, ani 
'the nature of their curved fides : But as the moſt 
common in uſe, are ſuch whoſe baſe is either a 
circle or a regular polygon, and whoſe curved 
fides are circular, or elliptic quadrantal arcs, 
therefore theſe only will here be treated of. 


1 8 — — * 6 — — ——_ — 


* 


PROPOSITION XXXV. 
To find the ſolid content of à dome, whoſe 
height and the dimenſions of its baſe are known, 
RULE. 
' Multiply the area of the baſe by two thirds of 


the height, and the product will be the ſolid con- 
tent, | 


Ex. I. What is the folid content of a ſpherical 
dome, the diameter of whoſe circular baſe is 60 feet q 


Now 60* x 0,7854 = 2767,44 is the area of 
the baſe 7854 = 276744 " 

And 30 is the height. 
2 X 


0 | 4 
7 =} 55348,8 cubic 


Then ( 2767,44 * 
feet is the ſolid content. 
5 P 2 — 
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Ex. II. In a hexagonal ſpherical dome, 
the boſs is 20 fret: Reed 2a the a 
N tab. I. p. $660254 x 20 = 
n the inter eri prob 2 | 
height of the dome. 


Iſo (by tab. I. 5 K IP 201 = 
Santa T-) 


Then (1039,23048 * 17,320508 x 1 =) 12000 
ſolid feet is the content. 


Ex. III. 4 moſon has built an elliptic 

dame, whoſe inſide height is 60 feet ; the diameter of 
its greateſt inſcrib d circle is 40 feet ; the thickneſs of 
the fone work at the bottom is 8 feet, and at the top 
is 4 feet: What will be the expence of this dome at 
125. @ foot ſolid ? 


Now (by tab. III. p. 145. 343137084 x £[-) 
1326, 48336 is the area of the inner baſe, 

And (1325,48336 x 60 x 3 = 19, | 
2 the void. * — 
Alſo (by tab. III. p. 145. 33137084 x 2 K) 
2597947 3856 is the area of the outward polygon, 

And (2597,947 3856 x 64 x 2 =) 110847 
0884 5 2 e content of the * 12 


Then (110847, 08845 — 53019, 33442) 5 223 
75405 is the cubic feet of as HL, wil a 


amount to 346gb L. 135. ol d. 


PRO- 


MENSURATION. 319 
PROPOSITION XXXVI. 
2 contents of a ſpherical 

me. | | : 


-Kvhhk 
Twice the area of the baſe is the ſuperficial 
contents required. 
EXAMPLE. 


| What will the painting hexagonal ſpherical 
dome come ts at 15. rw; med fir the baſe be- 
ing 20 feet? 


And the expence will be about 103 L. 18 6. 6 d. 


In 
protiice, ts work by the following, 


elliptic domes, it will be near enough for 


R U L E. 


To half the diameter at the baſe add the hei 


the ſum multiplied by 2, 5708 will give the faper 
cial content nearly. 


Examples to this are eafily ſupplied. 


P 3 
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_ © Of Salon. 


This fort of roofing or ceiling is generally uſed 
to cover ſuch buildings or — whoſe So is 
either rectangular, circular, or a regular polygon : 
And the curved parts are circular or elliptic qua- 
drantal arcs: Alſo, the ſides of the flat part of 
the ceiling, are each alike equidiſtant from the 
walls of the room. In what follows, by flat ceil- 
ahead ode 
on. 


S 


PRO POSITION XXXVI. 


1. the ſolid content of a Salon, the figurs 
and of the flat ceiling; the fides of the 
room, the height of the arch, and its projetiion 
from the wall being reſpefiively known. 
IS: -,/ - yy 
Multiply the height of the arch, its projeRtion, 
dne fourth of the perimeter of the ceiling, and 
3>1416 continually; call the product A. 
| From zn. þ of the room, take e Aer. 
of the ceiling; the ſquare of the remainder mul- 
tiplied by the proper factor; (page 144+ 143.) 
the product multiplied by two thirds of the height 
of the arch, call B. | 


Multiply the area of the flat ceiling by the height 
of the arch, the product added to the ſum of A 
and B, will give the ſolid content required, 


Ex. 


MENSURATION. 39 


E x. I. What is the ſolid content of a Salon with 
4 circular quadrantal arch of 2 feet radius, ſpring- 
ing ouer a „ 
Jeet wide. 


Here the flat part of the ceiling is 16'by 12 feet,” l 


16 x2 +12 X 2 


Then inp * 2X —— : x 31416=) 
175,9296 = 


23. 


= 881, 2629 folid feet, is the content 


Ex, II. A circular building of dd feet diameter, 
neſs tet high to the ceiling, is covered with a Sa- 
circular arch is 5 feet radius : Required 
wo hep fiend ales 


| 2 nne ä 


* 141 is 


* (s: gx 0 
$5948 =A. 


* 3,1416 _ i850, 


Alſo 30[* X 0,7854 * 380 for the 
eyiindrieN, part of the Salon. : * 


Hence the ſolid. of the Salon = 5646, 65948. 


And (40l* x o, 7854 x 20 =) 25132, is the 
folidity of the cylindric part of the room. 
Then 30779,45948 is the ſolid content of that 


P4 . Ex. 


And = * 1,00C0000'X 2 X24 = ) 21,3 . 


| Therefore 16 x 12 K 2 2+ 175,9296 + 213 
ſought. 


x (40— 3ol* x 057854 * 5 X'3=) 26158 


"iſe 6 inches within the 


go 4 T4712 of 


Ex, III. rn 
and the walls Ab tee ed, 7 
ver this with a pyramidal flone roof, whoſe fides ſhatt 
outſide of the walls, and its 
n 
the pyramids baſe ; alſo the infide to be wrought in 
an elliptic ſalon, to the ſpan of the room, the 
height of the arch to be 2 feet, and its projettion 
feet : But inflead of the flat part of the ceiling, FA 
will have a ſpherical hexagonal dome to ſpring from 
4292 — of the other arch : N will 
this roof come to, at 12 5. a. foot folid ? 


0, 86602 54 =) 6,0621778 is the ra- 
dius a of the ik 1 the — (6. 
p. 144. 


Then 0621 $ is the height of the pyramid z 
and alſo, i ta adv of th cies ined 


Again — 22 the 
er Lide lebe ele of the 
MFalon., | 


Then (3. 0627778 x ®1,1547005=) 33358987 
is the fide of that ceiling. 
(Tab. II. p. 145.) 


MENSURATION. an 


dd Me x ®*2,5980762 x2 * =) 
* Tab. 1. p. 144.) 
rr 32, 4826451 


is the area of the flat part of the ceil 
( Tab. WL. 145.) "_ 


(, 4826471 x 2 
|. —£ LIAR 


=) 66, 


LEED 


Therefore 272,821575 is the ſolid content of 
the excavation or hollow of the roof. 


And 133,888836 is the folidity of the flone 


work. 
Hence the expence will be 80 C. 6 5. 89. 


23 PRO. 
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PROPOSITI bo N xxxvni. 


To find ihe content of 4 ſalon; 
Ide figure and fides ＋ the fat ceiling, the fides 
of the room, the height of the.arch, and its 
projeftion from the wall being reſpefiively 


I 
t, Find Ge emp of ths Gan pare of (he xiiing, 


2d, Find the convex ſurface of a cylinder or ey- 
lindroid, whoſe length is equal to one fourth of the 
| ter of the ceiling, and its diameters equal 
to twice the height and twice the projection of 
the arch, 


3» Find the ſuperficial content of a dome of 
the figure of the arch, and whoſe baſe is either a 
ſquare, or a figure ſimilar to that of the ceiling ; 
the fide being equal to the difference of a fide of 
the room and a fide of the ceiling.. 


The ſum of theſe three articles will give the fu- 
perficial content ſought. 


rectangular 
Note, Ima circular room, the baſe 
 Cregul. polygonal 
ſquare 


of the dome will be a / circle 
like polygon. 


Examples to this prop. are eaſily ſupplied, 
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of Groins. 


Theſe arches or roofs may be conſidered, as arĩ- 
fing from the interſections of ſegments of circular 
cylinders, or elliptical — by planes 
parallel to their anes, 


| There may be a great variety of Groins produ · 
ced, but in this place no other will be confidered, 
| but thoſe whole interſections are at right angles; 
and of theſe, caly ſuch as moſt commonly occur, 
and non frrmes. | 


I. By two circular, equal ſemicylinders ; and 


U. By two elliptical equal femicylindroids 
either on the tranſverſe or conjugate axes; and 
called elliptical groins. 


In either caſe, the groin arches ſpring over a 
ſquare baſe, 


„ WU r of 
PROPOSITION XXXIX. 


G 
8 ein arch; either circular or elliptical; 
4 r and the h of 
the groin being known. 


R UL E. 


Mul the of the baſe by the ht, the 
een by N — > 


Ex. What is the fold content of the vacuity 
form'd by a circular groin, ans fe of ies fare baſs 
being 12 feet ? 

Gai cachs 12=) besen t Grin. 


And (144 X g] 864 is the product of the 
| 24 


A (864 x. 8 =} 781, 67888 is 


Ex. II. What is the falid content of the vacuity 
orm'd by an elliptical groin; ono fide of its ſquare 
baſe being 20 feet, and the beight 6 feet? 


Then (20x 20 x6 x 0, 904 1295 =) 2169, 9108 
is the ſolid content required. ve 
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Ex. What ts the curve es of @ circular 
groin arch; one fide of its ſquare baſe being 12 feet f 


Then (12 x 12 x 1,1415923 =) 164,3892912 
„ * 
Either of theſe rules, may be applied, in prac- 
tice, to groins contain'd under circular or elliptical 
ſegments, or on any rectangular baſe; the error, 
in ſome. cafes, being leſs than thoſe, which fre- 
quently ariſe in taking the dimenſions of the ſame 
work by different perſons. 

In meaſuting of work where there are many 
groins in a range, as a colonade, cloyſter, piazza, 
Ec. x the cylindrical pieces between the groins, and 
on their ſides muſt be computed ſeparately : And to 
find the ſolidity of the brick or ftone-work which 
form the groin arches obſerve the following, 

RV TE. Multiply the area of the baſe, by the 
height, including the thickneſs of the work over 
the top of the groin, this product leſſened by the 
folid content, found by the former rule, will leave 
che ſolidity of the work. 


EA 


* I Thratist of | 


Ex. Let the figure above repreſent part of a 
Tron d piazza, joining i» the wall A * 5 
— * r a 2 * 
broad, 2 feet thick, and 7 feet hig e 0 
— ack dk og feet  ; then of the 
of the piaaxa 1 the height of the 
greins, — the piers, 6 feet: Now ſuppoſe the 
crown of the arch is 2 feet thick, and the upper ſur- 
face made level, by working the ſpandrils 22 
— will 3 id for the 

work, 15. 4 yard ſuper the flucco 
 Mlaiftering ? 

Now (12 x 4 + 5 x 3=)63fetis the length 
of the piazza, 

(15+2=) 17 i» the lakhs; 
n 
including the thickneſs thereof over the crown. 
And (63 x 17 x 8=) 8568 is the ſolidity of 
ho 
| ts. 


Alſo in 210 is the ſolidity of 


"Th 8568 + 210 =) $778 is the ſolidity of 
the = including the deductions. 

Again (15 X 12 & « 6 X 0,9041295 * 4 =} 
83944 is the ſolid content of the vacuities 0 2 
dy the 4 groins, And 


5418,51 
— 


is the ſurface of the front, 


 MENSURATION. 22) 
And — 


the ſolid content of the curved vacuities between 
the piers in the front of the piazza. 


Alſo (15 x 6 X 0,7854 X 3 * 5=) 1060, 29 
is the ſolid content of the c vacuities between 
the piers and the houſe. 


Then 8 + 452, 3904 1060, 29 
(3905 he: falid. content of all 852 = 
418, =) 16 
3 uy mn {yy ab 3359-48016 
to 167,974 £- 
2 + + 2+ 2X X$&= o is the 
(3- 3 34.44 7X5=) 35 


a nth. DIST u4=) 17 doh 
above the piers, 


Alſo (15 x 12, x 1,1415923 * 4 =) 821,946450 
1 ſurface of the the 4 groins. 


And (3-1416X6X2 x 4=) 150,7968 is the 
curve ſurface of the 4 arches between the piers. 


15 224 6 


Alſo ( X aa x 3x 5=) 318,087 
is the curve ſurface of the 5 arches between the 
piers and the houſe, 


The ſum of all theſe ſuperficies is 1918,35, 
&c. feet. 


Or 213, 181 yards, amounting to 10,659 C. 


Therefore the whole expence will be 178 . 


125. 8 d. 


8 EC- 


—X 2 X 4 =) 452,3004 b 


| yas 41 2247122 * 4 
SECTION WL 
Of regular ſolids. 


A Sphere is faid to circumſcribe a ſolid, when 
the points touch the concave ſur- 
face of that | 


A Sphere is faid to be inferid'd in a folid, when 
plane fides touch the convex furface of that 


MENSURATION. $9 


930 


— * 


4 Txzarns x. f 


"Ou fidey of 2 
— _— 


1 Iron. |, 
0,6123724 


"Hexacdron. 
2850254 


— 


o, ooοοοο 


1,7320508 


, 2041241 
— ] 


', 2000000 


O0, + 0+ 00+ 


| ©,1178521 | 1,0000000 
1,632993? | 1,1547006 


2222292 


4.618803 


| 0, 5131002 


l 48989795 


3 —— 


Ferrer 


77e 


41, 5692192 


24. — ö 


0,2398357 5 
225 
5775571008 , 041i 
050517003 0,068041 34 7 
250395489] ly. coo. IE 
| 1,1547006| 0, 8660254 /o 
, 4163417] 045+ +++» xt 
72050240] 6, . fl | 
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331 


ſphere. 


—— — "— — 
. 


And T: Þ then radius of the | circumſe 
| ORaedron. 7 odecacdron. | Hocaedron. 
o, 70% 1008] 1,4012585 | 0,9510565 
0, 4082483 1,1135164 | 0,7557613 
| 3,46041016| 20, 6457288 8,6602540 
|} 0,4714945 776631188 "2,1816951 
| 2,4142436| 0,7130442 | 1,0514022 
0,577 3523| 097940545 | 057940545 
; 6,0282032 10,5140223 | 9,5745413 
2 2,7851639 2535180) 
2,4494897 5898050 1.323109 
e 1,2584086 1, 2584086 
20, 7840096 16, 0508731 5,4621684 
-4 0,9282032| 55502910 | 5,0540561 
| , 5372850 0,2200822 , 3308088 
, 3790178 o, 3083920 0, 3231774 
872793457 o, 2450651 o, 2 568 144 
; 74 0,0731152 „08168837 0,08560479 
| 1,2848990 0,5002221 0. 7710254 [ 
1 0, 9080604] 0,7107492 | , 322887 
I., 5245575 0,5648000 5,5327171 
2191059 l 5,3116140 6, 1483480 


REATISE of 


Multiply the given f „ ] ty N 
Lade, uber K. . 1] nd the Pena 
will de the dg } required, 


MENSURATION. 333 © 


EXAMPLE I. 


the dodecaedron i required the 
n? 


Under the name dodecaedron, and againſt R and 
xr, where S =: 1; are the numbers 1,4012585 and 
2,11 35164. 


8 =)2,80 R 
ref iaRist Na Jeg r ir 


EXAMPLE u. 


If the radius F a ſphere, circumſcribing a dode- 


caedron, be 2,802517 ; required the fide of that do- 
decaedron ; and the radius of its inſcrib'd ſphere ? 


Againſt | e vdere R= 1; and under dodecaedron, 


- 10, 7136442 zh n K _ 
is 18 2 wy which multiplied by 2,802517 3 


EX. 


$34 1 Tarzaris: of 

EXAMPLE III. 

If the radius of a e, inſcrib'd in a dede- 

enegyon, is 2, 227038: Required the fide of that 

dodecaedron, and radius of the ' circumſerib'd 
Jphere ? 

ABunf J f . n ns 


18 122222288 which 3 * n 5 
ith 


Multiply the ſquare of the given 2-1 
where S----=1. 

| by N fuperficies where R, 55 t = f.] And the 
product will give the ſuperficies required.] 


EXAMPLE I. 


What is the ſuperfce of « . 
16 2 


Then (20, 6457288 x 2. 32, 5829156 = Z 
required, 


E X- 


 MENSURATION. 


EXAMPLE I. 
What is the ſuperficies of a 
ſphere whoſe radius ts 2802517? 


= Z required 


EXAMPLE III. 


= Z requireil. 

3 CASE ur. 

A 2. being given; to find a ſalidiiy? 
Mm W i © 


Multiply the cube of the given 2 by N 
ſolidity 1 , | and the product 


ere R, or, r=1 
will give the ſolidity required. 


EXAMPLE I. 


Whet is .the ſolidity of @ dedecaedron whoſe fide 
is 2 


Then (7,6631188 x I=) 61,3049504 = X 
EXAMPLE II. 


| What is the ſolidity of a dedecardran inſriÞd i. 
 (bbere whoſe radius is 2,80257 ? _ 


Then (2,7851639 x2, 56257 =) 61,3049499 
X required. | 


335 


Ne is the ſuperficies of a dodecaedron,,, * | 
ſphere, whoſe . is 2, 227034 
n (16, 65087 31X2,22703281 an 


EN 552 57 pra ; 


3 
# 


1 


EX 
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„ EXAMPLE m. 
Fa, - the folidity of = dedecardrin, circumſcrib- 
eee, 


.* ;, = & required. 
CASE IV. 
 V if faperficies being given; to find E. IN 
R U L E. 


EXAMPLE. 
2 9 


45 
R, r — *** 


* 82, 5829152=)2, -----=5$. 
Il.(0,3085920Xy/82,5829152=)2,8025166=R. 
I.(0,24506 $2,5629152=)2,2270324=r. 


CASE v. 
4 fan bring tina; to find « Je. 
. 


Multiply the cube root of the given folidity 
by the N {rating {hee X=1 and te produc 


will be the {nt} required, 


E X- 


— 8067, 34950 | 


Mobi th Spur ret of th given fuperſicier, 
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EXAMPLE. 

If the folidity of a dodecaedron is 61,3049504 3 
Required 8, R, r? 
1. (0,5072221 x61, J040504= ) 2, =$. 

II. (0,7107492 XV 61,3049504=) 2,3025168 =R, 
ut. (0,5648000XV 61,3049504=) 2,2270323 r. 
CASE VL 
A ſuper ficies being given ; to find a ſolidity, 1» +» 
I 
Multiply the given ſuperficies by its ſquare root; 


the product multiplied by the key, where 
Z=1, will give the ſolidity required. 


EXAMPLE. 


What is the ſolidity of a dadecaedron, whoſe ſupere 
ties is 82588291 327 


Now 52558201752 = 9,087 5142. | 
| And 82, 5829152 * 9,0875142 750, 4734144 
Then 750, 47341440, 08168837 201, 3049499 


wii CASE VI. 
A  flidit being given ; to find -—_ 
U LE 


Divide the given ſolidity by its cube root; the 
| quotient multiplied by N ſuperficies, where X=21, 
will give the ſuperficies required. 


EXAMPLE. 
What is the ſuper fictes of a dadecaedron wh:( for 
lidity is 61,3049504 ? 
Now \/ 61, 3040504 = 35943046. 


61,3049504 f 
And 35043 1 = 15, 5476122. 


Iden 1 5+5470122 * 5,3116140 =) 8a, 5829146 


2 — 
— o 


Q In 
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In five ſuch figures as theſe, made of paſte- 
board, or any other pliable ſubſtancez if the 
lines be cut half through, and the parts turned 
ip and glued together, the figures will repreſent. 
the five regular ſolids: viz. A, the hexatdron; * 
B, the tetraedron; C, the octacdron; D, the 
dodecaëdron; and E, the Icolatdron. 


S E C- 
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SECTION VI 


Of ſpecific gravity. 


1 ſpecific gravity of a body, is the relation 
that the weight of a magnitude of that kind 
of body, has to the weight of an equal magnituse 
of another kind of body. 


In this compariſon of the weights of bodies, it 
is convenient to conſider one body as the ſtandard 
or unit, to which the others are to be compared : 
and as rain water is nearly alike in all places ; 
therefore, this ſeems to be the moſt convenient for 
a ſtandard. 


It has been found by repeated experiments, that 
a cubic foot of rain water, weigh'd 624 pounds 

: 62, _: 
averdupoiſe 3 conſequently ( 23 )0:036168g8 5 


is the weight of one cubic inch of rain water. 


The knowledge of the ſpecific gravities of bo- 
dies, is of great uſe in computing the weights of 
ſuch bodies, as are too heavy or too unweildy to 
have their weight diſcover'd by other means, 


—  ” 
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ATA fein the ſpecific gravity, to 
And the weight of a cubic inch of each, 
Sp. gravity. | Wt. Ib averd. 
109,640 0,7 03587 
6 19,520 Q No, 7060185 
Coalt gold] 28,888 0, 6828703 
Quickſilver - 23.762 |. 0,4976574 
Lead 11,313 0, 409 1696 
Fine ſilve 11,091 0, 4011501 
Eng. filver coin - | 10,629 0, 3844400 
Caſt filver - - - of 10,528 0, 3807870 
| Copper - - - - ==| 8.769 [0,3471658 
Caſt braſs - - = - | $8,104 0, 2929832 
7,850 o, 2929265 
7.764 0, 2805359 
7.238 0,6170 0 
7.135 0, 2580647 
5,106 0, 1846788 
32590 0, 1264914 
2,792 | 0, 977286 
2,600 o, 940393 
2,582 0,0933883 
2,570 0,0929543 
2,352 0,0915788 
| 2,000 0,0723379 
15,832 | 0,0662606 


— .  —— 


Note, 7000 grains make 1 B averdupoiſe. 
And 5760 grains make 1 BB troy. 


Therefore, the i averd. : I troy : 


700: 576. 


a. 
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9 ; of metals and ather bodies : 


in parts of a pound averdupoſe, : 
Bodi "I 4 
cn Mw | Sp. gravity. Jacks B averd. 
"Bri — = ——— 
C 1 222 | ow 104214 
Li NY E: * F 0,0019213: | 
ro . 2 5 1,327 | 0,0479862 
D * 05045 3921 
; Mahogany wood | , | 050415943 
Dry box wood | _ | 0,0384475 
Milk - - - |” 0,0372530 
IS - *f wp | nw 
Bees wax 5 x x 1,000 | 0,0361690 
Dry oak - - - - -| 6995 | 0,035988r 
Olive oil - - - - - jog } 20332940 | 
Beech - - -- - "93 0,0330222 | 
{ Dry elm - of cy 0,0308883 | 
1 Dry aſh | 5 o, 800 o, 289352 
Dry wainſcot - -| 0,74 | 
Dry yellow fir - - | 0,6 7 | 0,0270182 
| Cedar SS wo 8 I | _— 
Dr 1 eal | , | 50221715 
— * our 1 0,569 | — bc, 
„ « | Gage 0,0186805 
1 | -  - 80012 o 0. 004.34 | 


Conſequently jþ averd. mult. 1 


And 15 troy multi. by = gives B averd. 
2 


Note, 576 = 1, 215278 nearly. 


23 


c 485 
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C481. n. linear dimenſions, or —_ of 
@ body being given ; to find its weight. 


Rur. Multiply the cubic inches contain'd in 
that body, by the tabular weight correſponding to 
the name of the ſame kind; and the product will 


give the weight in pounds averdupoiſe. 


Ex. I. What is the weight of a piece e aal, 
a reftangular form, whoſe length is 56 inches; 
breadth 18, and depth 12 inches? 


Now (56 x 18 x 12 =) n 
ſolidity. 


Then (22096 x 0,0330946 =) 400,3122816 
+» is the weight required. 


Ex. II. What is the wei, ht an iron 
q . ight of * 


Now ih „ o, 8206 =) 1 inches is the 
1 x o, 3206 =) 179, 5948 * 


Then (1 48 x 0,2580647 =) 46, 34706 f 
þ the weight yard, 
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Ex. III. What is the weight of an iron bomb- 
ſhell, of 3 inches thick; the greateſt diameter being 
16 inches? 


Now (16 — 3 * 2 =) 10 is the diameter of the 
coneavity. 

And (165 x , 5236 2144, 6656. 

Alſo (101 * 0,5236 = 523,06. 

Then (2144,6656 — 523,6 =) 1621, c6 56 is 
the chic of the ſhell. e TO 

Therefore (1621,0656 x 0,2580647 =) 418, 
3398 Þþ is the weight required. 


Ex. IV. Required the weight: of one of the Port- 
land key-flones, to the middle arch of Weſtminſter- 
bridge : The diameter of the arch being 76 fret; the 
height of the k-y-ſtone 5 fret; the chord of its great 
breadth, to the front of the arch, 3 fret 4 inches ; 
and its depth, in the arch, 4 feet? 


Now (76+5: 3,3: : 76:) 3,127572 is the 

chord of the leaſt breadth of the key-ftone. 

Here the chords and their arcs may be ſuppoſed 

equal; the exceſs, in the greateſt arc, not being 

12 

ph 5000 

Now (3,127 572 X4 + 443 Xx 4 ** ==) (4, 
60905 feet is the ſolidity of the key- ſtone. 

Then(64,60905 x 1728 & 0,0929543=)10377, 

$3062 5. ” 5 

Or 4 tons, 12 hund. 2 quart. 17,83 i is the 

weight required, 


more than about part of an inch, 


= CASE 


. * 
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Coen 7 ae being given 3. 


Rur z. Divide the given weight, in pounds 
averdupoiſe, by. the dolls wi weight, correſponding 
to the name of the ſame kind ; and the quotient 
will be the folidiry in cubic inches. 


Ex. I. What will «a dhck of marble, weighing 
8 tons, 14 C. wt. come to, 6 


Now 8 t. 14 c. = 19488 5. 


19488 
Then ( 86977256 1728 =) 115, 4 are the 


cubic feet. 


And (115,4 X 0,3 C. =) 34. 12 2. 5 d is the 
# (115,4 34 _ 5 


Ex. II. What is the diameter of an iron ſhot,. 
. Weighing 42 pounds averd. ? 


| Now ( 8 — 8857 an 162,7499 are the cubic 


[16277409 , a | 
Then ( 8,235 35 6,7742 is the diameter 


required, 
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How many inches will a cubic foot of dry elm fink 


in common water? 


Ans w. It will fink until a bulk of water, 


equal to the part immerſed, be equal in weight to 
that of all the elm, 


Now (1728 x ations =)50,0000256 iþ is 
the weight of a foot of elm; and alſo the weight 
of the water diſplaced. 
$0,0000256 TRE 
any ( =) 1382, 4 are the cubic in- 


8 | | 

Then (===) 9,6 inches, is the depth to 

which a cubic foot of elm will fink in common 
water. | | 


How much weight is juft neceſſary to immerſe a cu- 
bic foot of yellow fir in ſea water ? 


Ans WER. So much weight as is equal to the 
difterence between the weights of a cubic foot of 
ſea water and that of fir. 


Now (o, 37253 x 1728=) 64, 373184 Pb is the 
A 
And (o, 23763 * 1728 ) 41, 062464 t is the 
weight of a cubic foot of dry fir. 

Then Gee = 23, 31072 i 
muſt be added to a cubic foot of fir to immerſe it 
in ſea water. 


On. The difference between the ſpecific weights, 
multiplied by the cubic inches in the bady to be immerſed, 
will grue the additional weight, 


Thus (0,037253—0,023763=) 0,1349 X1728 
= 2331072 Ib as found before, 


Qs How 
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cannon of 56 C. wi. will le to keep it afloat 


at ſea, 


Now 56 C. wt. = 6272 BB averdupoiſe. 


6272 
(=== 32 


=) 21047371 are the cubic 
inches of braſs, 


Hence (21047,371 * 
is the weight of a bulk 
of the cannon. 


0,037253=) 797,4887 16 
of 2 water, equal to that 


Therefore (62 2—797,4887 =) 5474,51136 
of the cannon bo w/e CHO wp by the fir 

And the weight to be bucy'd up, divided by the 
difference of the ſpecific weights, of the body which is 
| to bury, and the fluid in which it 1s to float, will 
give the ſalidity of the buoying body. 


WY 2 * | RO, 
That is, Fr 3725 2 4058 19,936 


cubic inches of fir will ſuſtain the cannon. 


But 4058 19,936 cubic inches 234, 8495 feet 
ſolid. | 
Conſequently 12 pieces of fir timber, each of 


about a foot ſquare and 20 feet long, will ſuffice 
to keep ſuch a piece of cannon afloat in ſea water. 


Hero 
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Da thick muſt be the metal of a concave 
| ball, 6 inches in its antftdle diameter, ſo as to 10 
its centre in common water? 


| Now 555 x 0,52 =) 6 cubic inches, is 
| the Ble of dr wth __ 


0056 . 
And (1 ) 56,5488 cubic inches to be 
immerſed. | 
Or cubic inches of water to be remov'd. 
Therefore 56, x 0,036169 =) 2,0453 
(56,5488 2 =7 O00 ke 


is the of the water diſplaced, or 


230453 __ 
Conſequent! vo, 3171658” =) 6,44867 a th 


Cubic inches of copper in that ball. 


But (ö & 0,7854 & 4 =) 28,2744 ſquare 
—_— the ball. 


=) 0,2881 part of a linear 
Inch, is the thickneſs (nearly) required. 


SCH O- 
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SHOP IU M. 


The falidity, or weight, of any body, how- 
ever irregular, may be very exactly determin'd, 
as follows. 


Into an uniform veſſel, (whoſe horizontal ſer- 
Lions may be readily computed,) pour ſo much 
water, as may be judg'd neceſſary to cover the 
| body (whoſe ſolidity is required) when immers d 
therein; and note the height of the fluid in the 
| vellel: Immerſe the body, and note how high 
the fluid has riſen : Then the ſolid content of the 
of the immerſed body, will be equal to the ſoli- 
dity of that body : „ 
*. readily known. 


And thus, may the cha of Euer Ge. be 
very exactly computed. | | 


Tue 
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I. Of Newcafile eoal, 60 ſolid feet are equal to 
1 chaldron. 


Therefore ; divide the ſolid content in feet, of 
2 vault, cellar, or other place by 60, and the 


quotient will ſhew how many chaldrons of coals 
that place will hold. 


II. The contents of a inchefer buſhel when 
heaped, is in propertion to the contents of the 
ſame buſhel when truck, as 4 to 3. - 


Therefore the conical inp fo ear Bhd of hs 
cylindrical contents. 


III. Straw is generally ſold in truſſes, each of 
36 B averdupoiſe, and 36 truſſes make a load. 


Iv. Hay is generally fold by the load, contain 
ing 36 truſſes, each of 56 I, or half a hundred 
weight; ſo that a load of hay weighs 18 hundred 
weight. 
Truſſes of hay eut out of a rick, are of various 


dimenſions, according to the goodneſs of the hay, 
and the care taken in laying it up. 


The 
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feet ; and the ſmalleſt will rarely give leſs than 7 
c 


dred weight. 


| But upon a mean, a truſs may be reckoned at 
ꝛo or 11 feet ſolid; and a load will contain about 
350 or 400 feet, | 


In ricks of - good hay, the farmers commonly 
cut their truſles of five ſpans in length, three and - 
a half ſpans in breadth, and one and a half, or 
two ſpans in thickneſs ; or try a thickneſs that 
will, with the other dimenſions, make half a hun- 


Hay-ftacks ftand either on a rectangular, or on 
a circular baſe; and are compoſed of two taper- 
ing ſolids; the lower one, with its leaſt end 
downwards; and the higher one, with its leaſt 
end uppermoſt ; ſo that the thickeſt part of the 
rick is the end common to both ſolids: The 
height of the lower ſolid is commonly from about 
6 to 10 feet; and the height of the upper one, 
from about 24 to 18 feet. 


Ta 


MENSURATION. 


3512 


To „„ 


hay-rich. 


1. Multiply 


lower ſolid, by the ſquare of half the ſum of its 
reateſt and leaft diameters. 


R UL E. 


twelve times the height of the 


2. Multiply ſive times the height of the upper 


* 


uare of its 
m of theſe two products, multiplied 


diameter. 


. cut off the four right-hand figures, and 

e by 36 
4. The ſolid divided by 400, or o 

293 


EXAMPLE. 


How many loads are contained in a round bay - 
rick, whoſe lower ſolid is 8 feet high, 24 feet in the 


Mul. 122 


189 


diameter, and 30 feet in 
and the upper ſolid is 20 feet high ? 


Add 52 Nl. 30 Maul, t 
2 Mul. 12 900 
Add 12 


the greater diameter 3 


639930 


| 799920 


959904 


69984 4,00)10462,95 36 lo. fe. 


159984 


20, 3 loads nearly. 


132 7 412247122 F 3 | 


2 . To fad the loads contained in « reflanguler boy 


R UL E. 

1. In the lower ſolid ; multiply the leſſer length 
by the leſſer breadth ; and the greater length by 
| the greater breadth ; add the products together, 
multiply the ſum by half the height, reſerve the 
product. 


2. In the upper ſolid ; multiply the length of 
the greater end by its breadth ; divide the produd 
by twelve; multiply the quotient by ſeven times 


2. The ſum of theſe two reſerved produdts will 
_ give the number of ſolid feet ; which divided by 
360 or 400, will give the loads. 


EXAMPLE. 


In a. reetangular rich, the lower ſolid is 10 feet 
high, 36 feet long, and 12 feet wide at the leſſer end, 
40 feet long and 18 feet wide at the greater end; 
and the upper ſolid 24 feet high : What is the rick 
nada «eas JLdaaad | 


Mul. 


; e nd 6 353 
Mul. [7 Mol. 4 10 Mut. 0 | 


4 7a» 12)720 20 
Add 2 725 4. 
= 1. 57 
5 2 
— Mul. 
35750 uſt 
Add 10080 — 12 rode 
 h,oo(15830 _540 
39 1 loads. 10080 2d produ. 


Therefore the rick is worth 59 C. 55. 
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